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fter facts have been established; formulas figured; means, methods and materials 


investigated; and bids received—there are still two vital factors to be considered 


before letting any contract for foundation work, the experience and responsibility 


of the bidders. In the case of the Raymond organization, these are plus factors—44 years 


of worldwide experience on every type and size of foundation work—44 years of un- 


divided responsibility for the successful completion of every contract awarded to it. 


includes every recognized type of pile foundation, concrete, 
composite, precast, steel pipe and wood piles. Also caissons, con- 


struction involving shore protection, ship building facilities, 


harbor and river improvements and borings for soil investigation 
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GOING TO SAVE US 
THOUSANDS OF DOLLARS 
EVERY YEAR” 








FROM THE DAILY REPORT OF A 






TIGER BRAND WIRE ROPE ENGINEER 








Jones handed me a big cigar when 
I stopped in at his office this A.M 
"What's this for," I asked, "has 
there been an addition to the 


>" 


family’ 



















"No sir,” he said, “you sure helped 
me out of a jam last year when you 
introduced us to Excellay, and I just 
wanted you to know we appreciate it 
Why, that rope's going to save us 
thousands of dollars every year!" 




















"That's swell,” I told him. And 
-when I saw how Excellay is standing 
up on his equipment, I could see he 
wasn't exaggerating 









Yours, 






JHI R EVER wire rope 1s used, to the most effective use- in short, to 
‘f vou can be sure that not far help you get a full dollar’s worth of 


away is one of the arms of the Ameri- _ performance out of every dollar you 
can Steel & Wire Company, the _ invest in wire rope. EY C . i [ AY 
Tiger Brand Wire Rope Engineer. Get to know your American Tiger 

What these men accomplish is no Brand Engineer better. He’s in posi- 
mystery to the thousands of wire tion to give you practical, down-to- 7 SOA 
rope users they contact every year. earth, money-saving assistance. If for 
Thev know vour problems, they talk inv reason you are not being con- 
your language. Their job is to help tacted by one of these engineers, W | R t p 0 PE 
you select the best wire rope for a write or call us and vou'll learn the 
given task—to help you put wire rope —_ true meaning of real wire rope service. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY 


San F rancisco 





United States Steel Export Company, New York 











Among Our Writers 


- 8. Morrts (Stanford, '11) was for 22 years 
al agineer of the Pasadena Water Depart- 
. This experience culminated in the con- 

design, and construction of the 328-ft 

\forris Dam on the San Gabriel River. He 

i to Stanford in 1935 where he has held 

. esent position sin 1936. He is water 

o unt to the National Resources Planning 

B rd and Regional Adviser on Engineering 
De e Training 


Kvowrie (U. of Mich., B.S. "19, M.S. '21) 
spent 4 years with the Missouri State Highway 
Commission, 2 with American Bridge Co., and 
| with Turner Construction Co. before going to 
1 & Greiner Co. in 1928. With that firm he has 
been project engineer on numerous bridges and 
on the Pennsylvania Turnpike, and designing 
engineer in charge of other bridge projects. 


BR Dester joined the U.S. Bureau of Reclama- 

tion in 1918 after a varied engineering experi- 
ence Since 1922 he has been in charge of project 
investigations with problems of hy- 
draulic capacities, power possibilities, and eco- 
nomic considerations. 


Homer M. Hapvey (U. of Wash.) for 25 years has 
béen engaged in various aspects of concrete 
design. In 1918 he designed for the concrete 
ship section of the Emergency Fleet Corp. 
Regional structural engineer for the Portland 
Cement Assoc. since 1929, he has covered the 
Pacific Coast and the earthquakes at Tokyo, 
Santa Barbara, and Long Beach. 


Warren BE. Wirson (Lehigh, "28; Ph.D., U. of 
lowa, '40) has taught civil engineering at South 
Dakota School of Mines, Tulane University, 
and Wayne University during the period 1935 
to 1940. In addition to the de cited, he 
holds an M.C.E. from Cornell and an MS. from 
Calif. Inst. of Tech. He entered upon his 
present work in Sept. 1940. 


Crartes P. WrittaMms (U. of Mo., 1890) served 20 
years with the U.S. Bureau of Reclamation before 
going into private consulting work in California, 
Arizona, and Texas. He was consultant on 
Mexican irrigation developments for the J. G. 
White Corp. in 1927 and for the Mexican Na- 
tional Commission of Irrigation in connection 
with the Rodriguez Dam and other work from 
1928 to 1937. He has been with Ambursen 


since 1938 


Georce R. Rice (Worcester P.1., 1919) has worked 
with Stone and Webster on the Conowingo, 
Osage, and Rock Island hydroelectric develop- 
ments; with the Corps of Engineers on the Cape 
Cod Ship Canal, the Fort Peck and Passama- 
quoddy hydroelectric projects, and the Flood 
Control Plan for the New England Rivers. He 
has held his present position since 1937. Ross 
M. Riecet (Cornell, 1904) has -been designing 
engineer of the Miami Conservancy District, 
engineer for the Emergency Fleet Corp., hy- 
draulic engineer for the West Penn Power Co., 
and bridge engineer for the City of Pittsburgh. 
His current position dates from 1934. 


B. Liprincotr went to Southern California in 
1892 for the U.S. Geological Survey. His work 
has been almost continuously devoted to various 
phases of water conservation and use from Cali- 
fornia to Alaska, Mexico, and the Hawaiian 
Islands. He initiated stream gagings in Cali- 
fornia and Arizona, was supervising engineer for 
the Reclamation Service on the early Colorado 
River work, and assistant chief engineer on the 
building of the Los Angeles Aqueduct. He is 
now engaged in national defense work. 


C. A. Hotpen (Columbia U., C_E., '03) now en- 
gaged on the design of a TNT manufacturing 
plant, was for 18 years the principal assistant of 
Gavin Hadden, civil engineer, formerly of New 
York, on work largely concerned with the design 
of facilities for physical training and related 
seating structures 
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‘Incor’ Saved *22! 
PER CU. YD. OF CONCRETE 








1092 NET SAVING ON HEAT-PROTECTION ALONE, 
ON 2-STORY WINTER-BUILT STRUCTURE 


HIS winter, on vital defense projects, ‘Incor’ 24-Hour Cement is 
4 porto construction—on summer schedules, at minimum costs. 
Typical ‘Incor’ performance: 

Concreting on 2-story Southwestern Bell Telephone Co. Building, 
St. Joseph, Mo., started last December. An admixture had been 
specified, but Rinehart Construction Co., St. Louis, Mo., contractor, 
found that ‘Incor’ made its use unnecessary. Heated concrete was 
promptly protected; concreting proceeded, even at sub-freezing tem- 
peratures. ‘Incor’ saved: 





(1) 21 days’ heat-protection @ $52 a day...........0e0e005: $1092 

(2) Cost of admixture on 800 cu. yd. of concrete............. 440 

(3) 14 days’ overhead @ $48.33 per day.............. 676 

Us OEE GEN wncbeet Gos webhcéuhoneedssaeuen $2208 

ge ae eS ee 600 

ALITY ae || yn’ ‘ Not Saving... 2.2 sccscccscscsccccecccsccsccccees ssGlow 
os PAYS et Gl Teen Net ‘Incor’ Saving: $2.01 per cu. yd. of concrete placed. 


‘Incor’ 24-HOUR Cement means just what the name says = e - . . - . ° 
Use ‘Incor’* this winter—you will find it pays well. Write for copy 


dependable 24-HOUR service strength. Plus long-time = gle . : : - ; 
durability, proved by 13-year performance. Quality Of “Cold Weather Concreting.” Lone Star Cement Corporation, 


betrer cement makes better concrete. Room2268, 342 Madison Avenue, New York. *Reg. U. S. Ps 


pays— because 


LONE STAR CEMENT CORPORATION 


MAKERS OF LONE STAR CEMENT ~- - + ‘INCOR’ 24-HOUR CEMENT 











Something to Think 


About 


A Series of Reflective Comments Sponsored by the 


Committee on Publications 








the engineer is its administrator through his 

power of coordinating industry. So much in 
demand has he become that accelerated short courses in 
engineering have had to be established under govern- 
ment authorization to help meet the emergency. It is 
entirely proper, therefore, to reevaluate engineering 
education in terms not alone of present defense needs, 
but also of normal conditions—that is, of long-range 
usefulness. 

The Question at Jssue.~To put it specifically, how can 
engineering education be adjusted to better fit the gradu- 
ate for the present and future requirements of industry, 
of professional engineering practice, and of society as a 
whole. On behalf of the Society’s Committee on En- 
gineering Education I wish to bring some of the conflict- 
ing views on this subject to the attention of practicing 
engineers in all fields and in all grades of responsibility. 

The young engineering graduate has been accused of 
failure to recognize such factors as values and costs; 
of inadequate foundation in the basic sciences and 
mathematics; of inability to adequately express him- 
self in written and oral English; and of insufficient famil- 
iarity with good literature and the humanities in general. 
What has happened is that the constantly expanding 
fields of engineering and technology have brought more 
and more specific technical courses. For years the col- 
leges responded by adding units to the engineering cur- 
riculum until in almost every institution more units are 
required than in academic curricula. 

Four-Year, or Longer, Courses?>~With continued pres- 
sure for correction of the general deficiencies, there has 
come a strong feeling that engineering education should 
not be confined to the customary four years; or that a 


N ‘te ens security is the order of the day and 


or COPY preliminary period of study in liberal arts is desirable 
ration, before the student is admitted to the engineering school. 
8. Pat. 0f At a number of institutions such cooperative combination 


courses have been provided. In fact, within the past 
year a bill was introduced in the New York State Legis- 
lature promoting this practice by giving credit for such 


“aoa ational experience to those applying for professional 
censure 





Diagnosing Engineering Education 
By Samuet B. Morris 


MemBer AMERICAN Society or Crvit ENGINEERS 
1940 CHAIRMAN OF THE Society's CoMMITTEE ON ENGINEERING EDUCATION 


By and large, the view of the older practicing engineer 
seems to be that the former limitation of four years on 
the engineering curriculum is still applicable to the needs 
of today. 

Views of the Teaching Profession.~Within the past 
year a representative committee from the Society for 
the Promotion of Engineering Education has carefully 
appraised the whole broad field of the engineering col- 
lege. While practicing engineers were consulted in the 
preparation of this report, it expresses primarily, I be- 
lieve, the views of engineering educators, including many 
of those most prominent today. 

The committee finds that the activities of engineers 
have a common denominator in the engineering method 
but are too numerous and varied to meet any legal defini- 
tion of a profession such as law or medicine. And thus 
it coins the expression “‘the engineering fraternity’ to 
envelop all those engaged in engineering work, including 
its many facets. The divergence of technical talents be- 
tween the mechanical research engineer and the equip- 
ment sales engineer, it feels, is far greater than that be- 
tween the mechanical engineer designer and the civil 
engineer designer. So there is frequently less difference 
between fields of engineering than functions of engineer- 
ing. It is hardly feasible or desirable for engineering 
colleges to limit their purpose to the training of profes- 
sional engineers. 

Meeting a Deficiency.~Without question the present 
shortage of adequately trained and experienced engineers 
is being felt in many fields on account of the explosive 
expansion of national defense industries. To meet this 
situation the Engineering Defense Training program, 
under supervision of the U.S. Office of Education, is 
fostering many short-course engineering training pro- 
grams in public and in tax-free private engineering 
schools. These courses include part-time, night-school, 
in-service classes in metropolitan areas or directly within 
industrial plants, as well as full-time day classes given at 
the colleges themselves. Tuition-free and generally 
running from 1/) to 16 weeks, they are very specific 
courses geared to meet the particular and immediate 
problems of industry. They do not lead to a degree. 
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However, in spite of this apparent emphasis upon the 
definite, limited, and specific, there is a general feeling 
in the engineering schools and in industry that the full- 
time engineering graduate, broadly and fully trained, is 
the primary objective of the engineering course. The 
Engineering Defense Training program has recognized 
the paramount need for continuing the full-time pro- 
grams. The short-course, more specialized type of in- 
struction is necessary to meet the immediate expansion of 
industry. But how much of this program can be re- 
garded as a temporary expedient? 

Dedicated to Defense.~When the industrial capacity 
of the country has to be converted to the creation of im- 
plements of war to protect our democratic institutions 
from destruction by power-mad nations, the creative 
genius of engineers must be turned to national defense. 
No one desires this condition to continue. However, 
analysis of the international conditions and social forces 
rampant in the world leads inevitably to the conclusion 
that our wealth and energies will be directed toward arm- 
ing for a decade or longer. 

These are difficult times from which to look into the 
future. But it seems certain that our standards of 
living can only be maintained by developing our natural 
resources without defeat of conservation, and by con- 
tinued increase in the efficient productivity of our in- 
dustries. The great destruction wrought by this war will 
require even greater efforts toward reconstruction. 

The present transfer of engineers from peacetime to 
defense activities, from industry to the army, cannot 
continue indefinitely. Recent history clearly demon- 
strates that the passing of peak defense activities, even 
if our country succeeds in keeping out of war, will present 
a very difficult economic and social problem—a problem 
that engineers should understand and help to solve. 

And Back to Peace.~When world peace comes— 
and come it must—the problem of adjustment will re- 
quire the highest service of engineers. There will be 
much physical reconstruction of war-torn Europe and 
Asia. Public work partially held in abeyance by war 
conditions will have to be resumed. Plans for such re- 
sumption should be made and kept continually up to 
date in anticipation of the longed-for day of peace. 
Planning for peace is less romantic and more difficult to 
stimulate than preparation for ‘“‘M-day.” Such plan- 
ning need not, and must not, be suspended during 
time of war; failure to do so may be almost as disastrous 
as failure in preparedness. 

Those who saw the General Motors Futurama at New 
York's World’s Fair were thrilled by its prophecy of 
highways, transportation designed for speed with safety, 
and new types of cities. The engineer of tomorrow must 
have vision to plan this “World of Tomorrow.”” He must 
be skilled in commanding the forces and materials of 
nature in order to make them serve humanity more 
completely and economically. 

Doesn't this new world indicate that there will be an 
increasing demand for men with an engineering back- 
ground? For men broadly trained in the basic sciences, 
and for technologists to make the forces and materials of 
nature perform greater service to mankind? 

Some Non-Technical Needs.~And the ever-increasing 
social-economic problem requires that the engineer 
should have understanding in this field also, Certain 






















it is that the turmoil in which the world now finds itsei 
will continue for a long time. The engineer is greatly 
affected by these social-economic-political forces ang 
must work with them rather than against them, as he 
does with the forces of nature. It is not expected that 
college training in the humanities—at most hardly a year 
in all—will make engineers expert in these subjects 
It should, however, open their minds for further study 
of the complex problems in the social sciences. And per. 
haps there may be some contributions by engineers, 
trained in quantitative thinking, toward the solution oj 
these problems. 

While no engineer will question the need for an ade. 
quate foundation in the physical sciences, yet all too often 
civil engineering curricula have been devoid of such 
basic subjects as thermodynamics, heat exchange, fun- 
damentals of electrical engineering, physical metallurgy, 
and geology. Obviously a broad curriculum built 
upon the recommendations of the Committee on Aims 
and Scope of Engineering Curricula cannot go as far in 
engineering application as one that offers little or none 
of the social-economic stem, including business law and 
accounting. Even breadth of training in the physical 
sciences and common fundamentals of all engineering 
must detract somewhat from the desired technical spe- 
cialization. In line with the S.P.E.E. recommenda. 
tions, I have presented elsewhere in this issue [page 123! 
“A Proposed Undergraduate Civil Engineering Curricu. 
lum” for general discussion, as an aid to the Society's 
Committee on Engineering Education in its study of thes 
problems. 

Many Strings to His Bow.~A student broadly trained 
is better equipped to meet the shifting demands for 
engineers—and these demands may shift very rapidly 
during such periods as the present, with its emphasis on 
national defense. But there are always major shifts 
when an industry is born through some new invention, 
expands, and finally becomes stable, or recedes. We 
have watched the changing demand for engineers by the 
railroad, automobile, marine, oil, and chemical indus 
tries. The marine engineer and naval architect have 
been faced with either a feast or a famine, while the 
broadly trained mechanical or civil engineer has been in 
rather constant demand. 

Of course there is always a need for enlarging and 
deepening knowledge in a relatively narrow field—that 
is, there is always need for specialists. These men 
will have to secure their specialized training by further 
graduate research or study. In metropolitan areas, for 
example, more and more advanced specialized training 
is being secured by students as after-hour study. 

Broader training in the scientific-technological and 
the humanistic-social fields will ensure more adequately 
educated engineers for professional practice. It will, a 
the same time, offer a means of better equipping the 
considerable and growing number of students who de- 
sire an engineering foundation upon which to build « 
business or other non-technical career. Those of us it 
engineering education believe that such a training better 
fits its graduates for business and life than does the ord: 
nary arts course, which lacks purpose and coordinatio®. 
Above all, a student should be trained to think and re 
son for himself and thus to meet the changing problems 
in a changing world. 
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Double Swing Bridge Embodies Unique Details 


Two 140-Ft Through-Girder Spans Centered on Concrete Pile Clusters Are So Delicately 
Balanced They Can Be Rotated by Hand 


By J. K. KNoer.e 
MemMBER AMERICAN Society or Civit ENGINEERS 
Proyect ENGINEER, Tue J. E. Greiner Company, Battimore, Mp. 


Norfolk, Va., to Beaufort, 

N.C., connects Currituck and 
Albemarle sounds and is crossed by 
State Highway No. 34 at Coinjock 
Post Office. This highway extends 
eastward from this point to form the 
only connection to the Kitty Hawk 
section of the coast of North Caro- 
lina. Up to this year the canal 
crossing consisted of a narrow two- 
lane, single-leaf bascule span with an 
overhead counterweight. The bridge crossed the canal 
at right angles, but sharp dangerous curves connected it 
with the approach roads on each side. 

About two years ago the State of North Carolina, in 
cooperation with the District Engineer, U.S. Engineer 
Office, Norfolk, Va., under whose jurisdiction the bridge 
is operated, proposed to eliminate these curves with a 
long tangent across the canal. Such a plan made neces- 
sary the construction of new connecting roads and a new 
bridge. Because of the 55° skew, the new bridge would 
be much longer than the old one. 

rhe preliminary report covered designs, plans, and 
estimates of cost for four different types of movable 
bridges: (1) a double swing bridge with symmetrical 


Ts Inland Waterway from | ig nage one Y shallew girders and 


leaves, (2) a double swing bridge with unsymmetrical 
leaves, (3) a vertical-lift bridge, and (4) a double-leaf 
bascule bridge. 


low clearances for operating equip- 
ment made ingenuity in design a neces- 
sity on the Coinjock Bridge. 
adopted has seldom been used in this 
country, and the applications of modern 
locking and turning machinery, silicon 
steel members, and central lubricating 
system are believed to be new. 
Mr. Knoerle describes show thorough at- 
tention to safety, economy, and reliability. 


A double swing bridge of the 
through girder type with symmetri- 
cal leaves seemed to fit the skew re- 
quirements. It could also be made 
to fit the required underclearance of 
6.52 ft and at the same time meet 
the approach grades with long ver- 
tical curves. Because of the skew 
angle and small angle of opening, 
it could be quickly rotated with a 
minimum of movement. The type 
also provided the shortest distance 
center to center of bearings because of the design of the 
circular piers. Probably the most important feature was 
the economy effected because the rear or shore half of each 
swing span would serve as an approach span as well as a 
counterweight for the cantilever half of the bridge extend 
ing over the canal. A saving was also effected in pier, 
counterweight, and superstructure design, and power and 
machinery requirements were less than for the other types. 
Owing to the low elevation of the bridge, wind forces on 
the piers were low. The estimate of cost for the double 
swing bridge with symmetrical leaves was $135,000. 

A double swing bridge with unsymmetrical leaves was 
likewise considered because of appearance and lack of 
interference with the old bridge and waterway traffic 
during erection, and because it also fitted the require- 
ments of skew, grades, and clearances. On the other 


The type 


The detaals 


hand, it required separate approach spans between the 





Tue Cornjock BripGe—NoRTH SPAN IN FOREGROUND 
Roadway Is 24 Ft Wide Between 2-Ft Sidewalks 
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ends of the counterweights and the abutments, and also 
called for very heavy counterweights and complicated 
locking and anchoring devices. Moreover, the large 
overturning moment caused by the live load on the can- 
tilever arm extending over the channel would have made 
necessary very heavy piers and extra piles and anchor- 
ages. The estimate for this type therefore had to be 
placed at approximately $153,000. 

A vertical lift bridge was next considered, but the skew 
crossing and the S82-ft vertical clearance made this design 
expensive. Foundations and piers were not economical 
because of the size and depth required to take care of the 
high wind forces on the elevated portions of the struc- 
ture. The lift span, of through truss design, had a length 
of 144 ft. The approach spans consisted of through 
girders which formed supports for the tower backstays. 
The vertical lift bridge was estimated at about $157,000. 

A double-leaf deck bascule span was considered because 
of its better appearance, lower operating cost, and high 
factor of safety against vehicles crashing into the canal. 
The bascule bridge required a higher grade line, with a 
rise in the approach grades which was objectionable be- 
cause of the ad- 
jacent _ buildings. 
The low elevation 
of the bridge would 
also cause the coun- 
terweight to be sub- 
merged when the 
bridge was raised. 
This would necessi- 
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tate deep hollow piers for counterweight pits. These 
piers would be rectangular, and because of the skew cross. 
ing, would extend back from the fenders on the bridge 
center line, and would increase the center-to-center dis. 
tance between bearings to 148 ft. This type also re. 
quired short approach spans. The double-leaf bascule 
was estimated at $170,000 and was the most expensive 
of all the types considered. 
A decision having been rendered in favor of the first 
double swing type, plans were immediately prepared ang 
a contract for the bridge was let in July 1939. 
Low vertical clearances required the use of through 
girder design. The piers were supported on piles that 
were definitely limited in number; therefore all deaq 
weights had to be held toa minimum. A roadway eleva. 
tion of 9.54 above mean low water at the fender line and q 
girder underclearance of 6.52 ft resulted in a very smal] 
space for the floor beams and deck, machinery supports, 
and machinery. Shallow depths for the main girders and 
floor beams also resulted. Silicon steel was used for all 
main girder material, floor beams, and pivot diaphragms 
The high L/D ratio of all"sections induced serious con. 
sideration of the effects of excessive deflections. 


LOADS AND DEFLECTIONS 


The total maximum deflection of the girders at the 
center shear lock was figured at 3 in., with the lock driven 
and the two spans acting together. For maximum de- 
flection, the two cantilever arms were considered uni- 
formly loaded for their full length with a concentrated 
load placed at the center floor break. It was thought 
that this large deflection would produce vibrations that 
might be noticeable to traffic, but these did not develop 
when the bridge was placed in operation. 

The bridge is designed for H-15 loading and also for an 
additional future wearing surface weighing 15 lb per sq it. 
In order to reduce the dead load, a floor of light-weight 
steel grid decking filled flush with concrete was adopted. 
The double center floor beams of the main pivot girders 
were quite heavy on account of their shallow depth. 
Cover plates were eliminated in order that their top 
flanges might be shaped to the crown of the roadway 
and welded directly to the floor. 

Considered in the girder design were the following 
cases: (1) live load on the anchor arms, (2) dead load, 
and (3) live load on the cantilever arms. Seventy per 
cent of the dead load was assumed effective in counteract- 
ing live load of opposite sign when the dead load was 
smaller. 

Steel details at the center and rear floor breaks required 
much study. At the center floor break the opening is in 
the shape of a reverse curve consisting of two circular 
curves each having its center at one of the pivots. For 
this joint 1'/:-in. grooved plates were used and cut to 
the exact shape of the reverse curve. A horizontal ad- 
justment of 2 in. was provided to take care of erection 
discrepancies, inaccuracies in fabrication, temperature 
movements, or possible future pier movements. 

The girder anchorage at the abutments was formed by 
extending the bottom flanges of the girders to form 
brackets which slide under anchorages on the abutments 
when the bridge is closed. The end floor beams at the 
center floor break were made extra heavy to transfer the 
loads from the center shear lock to the main girders (Fig. 
1). The shear-lock castings are supported between these 
floor beams and 18-in., 45.8-Ib channels. 

A light load and large rack radius permitted the use 0! 
only one driving pinion in conjunction with the turning 
machinery. Because of the small angle of opening, the 
rack subtended an angle of only 66°. An internal gear 
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is used to provide the maximum radius 

Only a 10-hp turning motor was re- 

Such small power requirements and 
ll space available for machinery made 
‘ble to use a right-angle speed reducer to 
“nsmit the motor power to the rack. A com- 

| type was found which had the designed 
- ratio and which would also fit into the 
small space. This was equipped with special 
allov gears for the heavy-duty service imposed 
by the movable bridge specifications. The 
diameter of the low-speed shaft which held the 
pinion had to be increased and the shaft was 


possipie 
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equipped with heavier bearings to take the 
overhung load on the pinion. The reducer was 


13"* Cored Holes For 
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equipped with its own oil pump to lubricate its 11" anchor gots e119" 


own bearings. For hand operation the inter- 

mediate gear shaft was extended through the 

top of the gear box where it could be connected with a 
capstan. The use of a speed reducer eliminated the 
open gear trains and exposed bearings commonly found 
on movable bridges. 

Difficulty was experienced in transferring the torque 
and kick-out load of the pinion through the gear box and 
connecting bolts to the bridge proper. Supports had to 
be heavy enough to prevent these loads from deflecting 
the gear box and causing excess pinion wear. A heavy 
cradle was therefore developed to hold the speed reducer. 
It consisted of heavy side channels with a solid plate floor. 
This cradle in turn was braced in all directions to the floor 
beams, stringers, and main girders. The 10-hp turning 
motor is totally enclosed and furnished with a motor- 
driven brake. The speed reducer has a 91 to 1 ratio. 
The main pinion has 15 teeth with a 2.09-in. circular pitch 
and a 5-in. face. 


SHIMS PROVIDE CLEARANCE AT BALANCE WHEELS 


Balance wheels play an important part on a bridge of 
this type. These wheels must provide accurate control 
of the position of the anchor arm during closing opera- 
tions to prevent the bridge from tipping. Eight wheels 
were used to provide many points of support. The track 
was adjusted to proper height on wedges in a slot on the 
pier and then grouted into place to insure its being per- 
fectly level. By means of shims, '/j-in. clearance was 
provided between the wheels and the track. This small 
clearance was necessary to maintain a maximum */s-in. 
movement at the anchorage during closing operations. 
As an additional precaution, the edges of the anchorages 
on the girder and the abutment were beveled, and are 
kept greased to facilitate closing. 

The center shear lock, center wedges, latch, and end 
wedges are operated by a 5-hp motor through a 25-to-1 
speed reducer (Fig. 2). The south span wedge motor is 
connected through a line shaft to three worm-gear speed 
reducers which operate the cross shafts. On the north 
span only two worm-gear speed reducers are required, 
as the operating mechanism of the center lock is on the 
south span. The center wedges are of conventional de- 
sign but the end wedges have a double function to per- 
form. Each span swings shut perfectly balanced and 
without any change in elevation of the girder ends when 
the bridge is locked. The bracket on the end of each 
anchor arm slides into place under the anchorage bracket, 
which is built into the abutment and designed for live- 
load uplift. When the end wedges are driven, these 
girder brackets are forced up tight against the abutment 
anchorages. Ample clearances and extra power were 
provided in order to prevent trouble from changes in 
temperature between the top and bottom girder flanges, 
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or changes in deflections from unbalanced conditions 
caused by snow or ice. Such deflection changes would 
cause the girders to drop or rise at the anchorages when the 
wedges were released or closed. Many other types of shear 
locks were studied, but they all were subject to loosening 
under temperature movement. In the case of the an- 
chorage used, the wedge itself shifts horizontally with the 
girder during temperature changes and cannot become 
loosened. This prevents the end of the girder from slap- 
ping under traffic impact. 

In addition to the conventional roller latch, wood 
bumpers have been provided at the abutments to prevent 
overdriving during closing. Air buffers attached to the 
bottom of the end floor beams retard the closing move- 
ment. These buffers are supplied with air valves to ad- 
just the degree of retardation. Spring bumpers are 
placed on a group of piles to stop the bridge in its fully 
open position. 

The center shear lock consists of two 4 by 6-in. steel 
bars supported in steel castings, which are made extra long 
to take the cantilever action on the shear bar, and which 
are provided with grease holes for adequate lubrication. 
The machine clearance between the bars and the castings 
is very small to prevent undue wear from impact under 
traffic. These center castings were very accurately 
alined to obtain smooth operation of the locks and to en- 
sure a perfect fit of the roadway plates. The lock bars 
are operated on the toggle principle. In operating the 
bridge, the center lock and wedges on the south span are 
driven first. This leaves the south span free to rotate on 
its pivot while the girders are lined up at the center lock. 
The north-span wedges are next driven, and the extra 
power supplied for the wedges on that span easily springs 
the girders into place to overcome any misalinement 
caused by temperature deflections. 


CENTRAL GREASING SYSTEM 


One of the newer features of the machinery is a central 
manually operated greasing system for all moving parts 
and bearings. The system adopted has been used in steel 
mills for a number of years but has not been used ex- 
tensively on movable bridges. A copper tube runs from 
the pressure pump located at the center of each span and 
connects through 
individual valves 
to each bearing. 
These valves have 
a sliding piston 
which meters an 
exact amount of 
grease for each 
bearing. Each 
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valve in the line must operate in rotation before grease 
is allowed to flow on to the next bearing. Should a bear- 
ing become clogged, the grease cannot flow through to 
complete the circuit back to the pump. When all bear- 
ings are open and the circuit is completed, an indicator 
on the pump is actuated. There is also a counter on the 
pump to record the number of times the bearings are 





CLEAR View FROM ConTROL House WINDOW 
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Released, and Gates Raised or Lowered 


greased as a check on the operators. This greasing sys- 
tem should shortly pay for itself by the savings effected 
in reduced maintenance and repairs, and by the assur- 
ance of continuity of operation and fewer breakdowns. 


CONTROLS AUTOMATIC FOR SPEED AND SAFETY 


Because the bridge may be operated as many as 40 
times daily, the electrical controls were made as auto- 
matic as possible. The photograph shows the metal con- 
trol desk in the operator's house. All operations are 
interlocked to prevent opening before the safety gates are 
closed and wedges pulled, or to prevent raising the gates 
and driving the wedges before the bridge is closed. One 
pair of highway gates is placed near the abutments and a 
single gate is placed several hundred feet away across the 
oncoming lane. Flashing lights and warning bells are 
also provided at a distance of 200 ft from the bridge abut- 
ments. 

The operator's house is so placed that the south span 
is accessible whether the bridge is open or closed. The 
concrete roof of the house is cantilevered from one corner 
to provide unbroken window space for 60 per cent of the 
perimeter. This layout gives the operator clear vision in 
all directions for highway and waterway traffic. 

A space of only 5 ft was left between the girders and 
the water line for constructing the pivot piers. Each 
pier is supported on twenty-seven 20-in. square rein- 
forced concrete piles. To resist lateral and longitudinal 
forces, 8 of the outside row of piles were battered. In 
addition, 4 other outside piles were battered in a tan- 
gential direction to take care of torsional forces during 
the operation of the span. The pier is designed as a mat 
or footing slab and reinforced in both the top and bottom 
planes. 

Contract plans called for 70-ft concrete piles for the 
pivot piers, the length being based on boring data and 
timber test piles. Two of the permanent concrete piles 
in the piers were used-as test piles. The sandy marl en- 
countered made it necessary to jet them to obtain the de- 
sired penetration. One of the piles that was driven to 
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the desired penetration pierced the sand marl formatioy 
and entered a soft layer which offered no resistance tp 
driving and no support for the pier. It was then decided 
to shorten the piles to 55 ft. They were jetted for mog 
of this depth and finally driven the last few feet to refusg 
without the jet. The holes made by the jet in the mar 
finally closed up. As a result of this change about 20 f 
of sandy material remained between the points of the 
piles and the soft underlying strata. This depth was 
deemed sufficient to distribute the pier load over the 
softer material. The piles were designed for a maximum 
load of 50 tons and were subjected to load tests of 80 tons 
without settlement. 


PROCEDURE IN CLOSING ALINEMENT 


As the channel could only be blocked for 12 hours, the 
final stages of erection of the structural steel in the north 
span were difficult. The first operation consisted jy 
placing the end sections of the two girders and filling the 
splices completely with bolts and pins. Next the floor 
system was placed and the concrete floor fill poured 
The two spans were then-closed by hand. The center 
floor break matched perfectly horizontally but did not 
match vertically. Top holes in the end splices were 
reamed and the ends of the girders on the north span were 
dropped until a perfect matching of the center joint took 
place. Then the center shear lock castings were set, the 
lock bars driven, the bolt holes reamed, and the castings 
permanently bolted. Rear locks and floor breaks re. 
quired no adjustment except for shims on the bumpers 
and wedges. After the floor breaks were lined up the 
splices were riveted, the balance wheels were shimmed, 
and traffic was admitted to the bridge. 

The bridge was operated the first few days by hand 
After all adjustments had been completed and the power 
applied, operation was found to be very smooth and 
quiet. The power required was so small that one man 
could easily start and swing the span. The bridge was 
completed in June 1940 and up to the present time no 
operating difficulties have been reported. 

Preliminary negotiations, preparation of the report, 
and selection of the bridge type were conducted in co- 
operation with Lt.Col. John H. Carruth, M. Am. Soc 
C.E., who was District Engineer, Norfolk District, at 
that time. Colonel Carruth was succeeded by Lt.Col 
John F. Conklin, under whose supervision the bridge was 
constructed and completed. L. E. Bozarth was project 
engineer and A. T. Evans resident engineer for the U.S. 
Engineer Office. The writer was assisted by M. C. Con- 
key in preparing the preliminary report, final design, 
plans, and specifications for the J. E. Greiner Company, 
consulting engineers. 
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Multiple-Use Aspects of Irrigation Projects 
Combined Development of Domestic Power, Navigation, Flood Control, and 
Recreational Uses May Be Achieved with Proper Planning 


By E. B. DeBLer 


MeMBER AMERICAN Society or Crvit ENGINEERS 
Hyprautic Enorneer, U.S. Bureau or RecitaMation, Denver, Coto. 


HE pioneer, with his plowed 

ditch a few hundred yards 

long, serving a river-bottom 
rden patch and a small meadow 
, provide winter feed for his stock, 
effected a multiple use of water. 
He irrigated his farm, he watered 
his livestock, and he obtained a 
supply for use in his cabin. The 
levelopment of irrigation, the re- 
quirement for stream regulation, and 
necessary increase in the size and 
complexity of ditches and appurte- 
nant structures, introduced more 
multiple uses. Storage, flood con- 
trol, power, silt control, navigation, and recreation have 
become more prominent in irrigation project planning as 
a result of the growing recognition of the need for them. 


cepted everywhere. 


DOMESTIC NEEDS MOST TROUBLESOME 


Domestic use of water, with the closely related matters 
of livestock watering and municipal uses, is easily the 
problem child’’ of irrigation, It started with the 
pioneers, who for convenience caused their little ditches 
to run throughout the year. Gradually the ditches were 
extended farther afield to provide livestock with drink- 
ing water in pastures or feeding grounds miles from 
streams. Where potable ground waters are not readily 
available, distribution systems cover extensive areas 
and operate continuously through all seasons, although 
at most only 1 or 2 per cent of the diverted water is 
actually used outside the irrigation season. At best 
such conditions entail wasteful consumptive use, and 
land and crop damage through raised water tables. All 
too often such waters, up to hundreds of second-feet, are 
lost by underground escape from the areas where they 
are most needed. 

Communities grow more slowly than the irrigation 
development that supports them in whole or in part, 
and their needs should be anticipated by adequate re- 
serves. The needed water could later be secured 
through condemnation of agricultural water but the 
strained relations created by this procedure usually lead 
to the alternative of securing water elsewhere, regardless 
of cost, and the resulting financial burden reacts on the 
irrigated area. 

While irrigators are willing to suffer occasional heavy 
shortages in the interest of reduced costs, communities 
demand unfailing service. Preferential water rights 
arouse resentment, regardless of character of use. The 
be tter plan with storage reservoirs is a disproportionate 
participation by the communities to ensure the needed 
reserve through periods of low runoff. 

\ seldom appreciated but decided benefit to irrigation 
‘rom municipal uses is the relatively large return flow. 
Where irrigation consumes, on the average, about 40 
per cent of the diverted water, municipal diversions 
subtract less than half that amount. 


“ (YREATEST good to the greatest 

J number” is a principle readily ac- 
Just how that prin- 
ciple should be interpreted in conceiving 
specific projects that sometimes involve 
mutual sacrifices by conflicting but nec- 
essarily cooperating interests is naturally 
not an easy question to settle. 
paper, originally presented before the Ir- 
rigation Division at the Society's Denver 
Meeting, Mr. Debler discusses a number 
of the intangible factors that are some 
times lost sight of in attempts to allo 
cate costs in proportion to benefits. 


Although irrigation canals often 
divert the entire flow of a stream for 
years on end, their effect on the 
heavier floods is usually unim- 
portant, mainly because their com 
bined capacities are small compared 
with the flood flows. Further fac- 
tors are the occurrence of winter 
floods when canals are out of opera 
tion, and flood damage to diversion 
works and the canals themselves. 

Where floods derive entirely from 
melting snows, the modification of 
irrigation reservoirs for flood control 
in some cases requires only in 
creased outlet capacity. More often, added reservoir 
capacity is also needed, with the dedication of some small 
part of it to flood control use exclusively. So long as 
the cost had to be met by the irrigators, most of whom 
were not benefited, little could be done to meet the 
situation. The Federal Reclamation Act of 1939 recog- 
nizes these needs and provides for relieving irrigators 
of costs properly chargeable to flood control. This ex- 
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tends the long-standing policy of federal assistance on 
flood control to the irrigated regions. Increased storage 
capacity results in decreased unit costs, with the result 
that much more capacity can be justified for combined 
uses than for separate uses. 

[he trend toward reservoir control for floods, in lieu 
of the earlier policy of levee and channel improvement 
exclusively, is removing the ever-present menace of 
inadequately guarded and inadequately maintained 
embankments. The alternative of removing improve 
ments from flooded areas is not so applicable in irrigated 
as in non-irrigated areas, for the river-bottom soils are 
usually the better, and sometimes the only agricultural 
soils in the locality. 

Power has in recent years acted as Aladdin's lamp in 
assisting with the financing of new or supplemental irri 
gation. Since the operation of a power unit changes 
neither the quantity nor the quality of the water, power 
development warrants the utmost consideration, not 
only on the canals and dams re- 
quired for an irrigation project, 
but also at points where project 
water development may enhance 
power values. Adjustments in 
canal and reservoir locations and 
capacities are usually justified by 
added power production. 

Power development is not an 
unmixed blessing. Power water 
right laws are in general existence 
and can be invoked to enforce pri 
ority of such rights when new de 
velopment is limited by the extent 
of the water supply, while power 
needs, although as essential as 
irrigation, can be met from sub 
stitute sources. Power develop 
ment should therefore be subordi 
nate to irrigation development, 
and should not be permitted to 
become a hindrance to it. On the 
other hand, power affords one 
method of distributing project costs 
to a large group that benefits di 
rectly or indirectly but isnot reached 
by irrigation charges. Careful 
second thought should be given to 
the development of . power sites 
where the urge for revenues may ALI 
foster unseasonal operation of ca 


AMERICAN CANAI 
Enormous Proportions of Canal Cross Section Apparent in This View 
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nals or encroachment upon flood storage capacity Each 
will require unremitting vigilance to avoid mutual conflict 

The main canal, in times past, was often considered a 
potential shipping route. While many canals hay, 
waterways adequate for large craft, the economy of 
water movement is no match for the superior flexibility 
and speed of other forms of transportation, even wher 
all-year water service is the rule. Irrigation withoy 
stream regulation results in loss of water for navigatioy 
except within reservoir areas. If full regulation 9; 
stream flow for navigation purposes is both practica| 
and economically justifiable, then any irrigation «& 
velopment requires a compromise between irrigation an¢ 
navigation. 

A factor often overlooked in irrigation development js 
its effect on the silt problem in navigation. The deten 
tion of water for irrigation will tend to decrease and 
equalize navigation depths, but this feature may ly 
either offset or accentuated by silt-load changes, and 
corresponding changes in maintenance costs. 

WILD LIFE AND RECREATION 

Fish and wild life factors grow increasingly important 
The unscreened canal headgate is highly destructive to 
fish, for many are killed each time the distribution system 
is drained. The diversion of the entire flow of a stream 
not only menaces the life of fish downstream, but inter 
feres with the existence of migratory species. Although 
most states have laws requiring the screening of intakes, 
these are seldom enforced. Some states have laws re 
quiring fishways at dams. 

In many instances, officials administering the streams 
are meeting with considerable success in their attempts 
to accomplish the desired ends without the aid of specifi 
laws. 

Reservoirs have invariably increased recreational 
opportunities and fishing. Migratory fish have «& 
creased in number on some streams so controlled but 
their place has been more than filled, as far as recreation 
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; erned, by other fish. In the states of Colorado, 
1 ig, New Mexico, and Utah, the heaviest fishing 
n or adjacent to reservoirs. Although Boulder 
| Lake Mead are far from cities and on no promi- 
shway, they receive more visitors than such world 
national parks as Yellowstone and Yosemite. 
lead storage in reservoirs for power head and 
provides also for fish and bird life. Fish ladders, 
rs, and other facilities have been provided at 
ums to permit passage or propagation of migra- 
sh, often at staggering expense on Government 
without assurance of ultimate success. Not 
appears to be known of fish habits, nor enough 
given to the possibilities of substituting de- 
non-migratory species for those unable to cope 
er improvement works. 

lost reservoirs have been made wild life refuges and 
ttract birds and animals in great numbers. The uni- 
rsal condemnation of irrigation works as destructive of 
wild life has given way to a realization that such works 
ire actually helpful. Their importance in this respect 
will grow with time. 

Silt problems comprise another aspect of multiple use. 
Every reservoir intercepts silt and reduces the main- 
tenance costs on irrigation ditches, both for those who 
pay for the reservoir and for others. Also, improvement 

the stability of stream channels affects a wide variety 

f interests, and the improvement of operating conditions 
is available to all diverters of water. Occasionally, as 
at Boulder Dam, desiiting is of major importance, al- 
though not mentioned in the authorization of the project. 

The Department of Agriculture is devoting much at- 
tention to the reduction of floods and silt by improving 
land use and by increasing vegetation in drainage areas. 
Much can no doubt be accomplished by these means, 
but the proper extent of such programs, considering 
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initial and maintenance costs, reduction in runoff due to 
increased loss of water by plant use, and reduction in 
silting, is still a question. Where water is more valu 
able than reservoir silt capacity, the justification must 
rest wholly on an increased value for the protected 
lands, exceeding the value loss of from reduced water 
supplies in irrigated areas. 

Salinity control is a unique problem encountered in the 
Sacramento-—San Joaquin delta where some 400,000 
acres of tidal lands are traversed by a network of sloughs. 
The lands have an average elevation that is below high 
tide and are protected by levees. Irrigation is necessary 
from May to October, and water for it is taken from 
sloughs subject to salt water invasion. Crop damage 
from the use of salty water, and crop loss resulting 
from the necessity of leaving lands idle in years of 
widespread salt-water invasion, have amounted to sev 
eral millions of dollars in a single year. The Central 
Valley project will stop such salt-water invasions by 
maintaining an adequate counter stream of fresh water 
from storage. 

A full realization of the possibilities of multiple uses on 
irrigation projects requires their recognition prior to 
construction. Comprehensive planning, and adequate 
financing for each use are essential. Unless funds are 
provided for all purposes, some will receive only inci 
dental recognition. This is particularly true of irriga 
tion projects whose major cost must be repaid by the 
irrigator from limited farm earnings. 


SOME BENEFITS NOT EASILY EVALUATED 


Allocation of reservoir costs may be achieved by several 
methods. Three will be briefly described. The first 
of these, allocation by relative benefits, involves deter- 
mination and evaluation of annual benefits to recognized 
uses. The more common uses are irrigation, flood con 
trol, power development, municipal and industrial water 
supplies, silt control, and recreation. Less frequently 
benefits accrue from pollution abatement and naviga 
tion. 

Irrigation benefits arise mostly from conservation of 
waste waters, re-regulation of used waters to secure 
greater efficiency in use, and reduction in desilting costs. 
Conservation and re-regulation values involve antici 
pated changes in crops and gross crop values that are 
not very difficult to determine. But is this the value 
of such service? Increased crops involve increased 
outlays by the irrigator for farming operations from 
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Levees Sometimes Give Way, Reservorrs More RARELY 
But Costs of Reservoirs May Be Made Less Onerous by Distribution to Several Uses 


seeding to crop haulage and, in addition, increased taxes 
and equipment costs. While the irrigator’s increased 
spending adds to employment and business, thereby 
constituting a benefit to the community, for the added 
water the irrigator can at most pay what is left after 
meeting such costs. Furthermore, his general condition 
is unimproved unless a reasonable part of the net income 
is left to him for his risk and investment in the joint un- 
dertaking. Is, then, the irrigation benefit what the 
irrigator will willingly pay, or is it nearer the increase 
in gross crop values? For example, the Colorado type of 
water conservancy district permits ad valorem assessments 
on all property within the benefited area and achieves 
a closer approach to repayment ability based on the full 
extent of benefits than does the irrigation district. 

Evaluation of flood control benefits necessitates a de- 
termination of appropriate annual flood damages. This 
involves a consideration of flood frequency and the re- 
lation of damage to flood crest or volume, with and 
without the proposed control. Short stream-flow records 
complicate flood frequency studies, and efforts to esti- 
mate damages from past floods develop a woeful lack of 
reliable data. Further steps to adjust such results to 
comprehend continuing improvements with rising valua- 
tions increase the difficulties. Also, the question of 
proper inclusions is not simple. The periodic damages 
to properly located and reasonably constructed houses, 
highways, bridges, dams, railroads, and the like are al- 
ways recognized as appropriate items, as are land dam- 
age from meandering and from surface deposits of debris 
and gravel. Crop restrictions for fear of flooding, in- 
creased land values from removal of flood menace, 
and interruption to traffic and business are less certain 
quantities. 

On the basis of competitive power development, power 
benefits are usually thought easy to determine. That 
is true where the market is able to absorb the new power 
output without stress, and where competitive develop- 
ment costs can readily be ascertained. All too often, 
more complex factors must be considered. Among 
these are the implications of transmission to a consider- 
able distance, standby power costs, or use of power in 
irrigation pumping or in electrochemical or electro- 
metallurgical industries where power values may be 
sharply limited by other elements. The policy of fos- 
tering power uses by low rates may also sway the balance. 































Recreational benefits are readily 
recognizable but their valuation 
is seldom seriously attempted, 
Reliable data are scarce and funds 
have not become available for such 
purposes on irrigation projects. 
No attempt to evaluate wild lif 
protection has come to the writer's 
attention. 

Pollution abatement is a rather 
broad term. Usually applied to 
sewage dilution, in this case it alsy 
includes the repelling of saline 
waters by an adequate opposing 
stream, and the re-regulation oj 
stream flow by mixing the wasted 
flood waters of low salt content 
with the fully used low-water flows 
of higher concentration. The mone. 
tary benefit of sewage-pollution 
abatement is not easy to evaluate, 
but the agricultural benefit from 
reduced or changed dissolved con. 
stituents is somewhat more easily 
determined. Elimination of teredo damage is an occa. 
sional incidental advantage. 

The second mode of allocating costs involves a deter. 
mination of the relative degree of use of reservoir ca- 
pacity for each purpose. Waters may be released 
simultaneously for power, navigation, pollution abate. 
ment, and irrigation. If each use is charged with the 
amount it requires, duplications result and the total use 
may exceed the actual releases. Alternatively, the ac. 
tual releases at any time for multiple use may be pro 
rated. However, relative use varies from year to year, 
and the adoption of a compromise average is necess- 
tated. For further comparison such releases must in 
turn be converted into storage capacities for flood con- 
trol, silting, and power head. Intricate problems are als» 
introduced in allocating, as between storage and power 
development, the cost of tunnels and outlet works used 
for diversion during construction and later for the releas 
of water for various purposes. 


HYPOTHETICAL SEPARATE COSTS FOR ALLOCATION 


Allocation on the basis of construction costs is a third 
plan, which involves the determination of reservoir cost 
when built for each purpose singly. The determination 
should be made on the basis of existing stream flow and 
the desired regulation. Aside from the expense of mak- 
ing numerous separate operating studies and preparing 
separate plans and estimates for reservoirs of various 
capacities and types of use, the resulting costs to pur- 
poses requiring small reservoir capacity are likely to 
prove too burdensome to justify their inclusion. In tum, 
their omission will raise costs for the more importamt 
uses. To be fair to the various uses, it would be neces 
sary to base reservoir costs on the cheapest suitable 
sites that could be found for each of the purposes. 

At times it has been the custom to allocate to ome 
use, such as flood control, all that can be so allocated 0 
the basis of benefits, and to allocate the remainder 
to another use, such as irrigation, regardless of the rele 
tion of allocated costs to benefits for this second us. 
This method might well be called the incremental cost 
method. There appears to be little to commend it & 
cept the ease of arriving at an allocation. The relativt 
results with this method will necessarily depend on the 
use that is to be taxed to the limit for the basic allot 
tion. 
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Trick Mechanisms Sustain Modern Aircraft 


Far from Simplifying Construction, Every Improvement in Performance + 
Demands Complicated Auxiiary Equipment 


From A PAPER PRESENTED BEFORE THE SAN FRANCISCO SECTION 
By W. W. BeMAN 


Assistant Cuier Researcn ENGINEER, LocKHEED Arrcrart CorPpoRATION, BuRBANK, CALIF. 


\CK in 1917-1919, the avail- VY “HY the automobile assembly line 
could not be turned into a plane 
assembly line immediately on the decla- 
ration of the national emergency is a 
asked. 
factors that would tend to multiply the 
difficulties of any such rapid transfor- 
mation are disclosed very simply and a 
little whimsically in the present ac- 
count, which was originally delivered 
by Mr. Beman before a meeting of the 
San Francisco Section of the Society. 


able aircraft power plants 
turned out a maximum of 
200 bhp (brake horsepower). 
Moreover the engines were unreli- 
able, for they were subject to chronic 
cases of valve breaking, push rods 
iumping, ignition systems collaps- 

‘and bearings giving out. If 
we were to take the design of such 
an engine and scale it up to the 
2,000-hp class of the modern one, 
we would find it necessary to build 
an engine some 6'/, ft in diameter instead of 4 ft, and 
weighing something more than 5,000 Ib instead of ap- 
proximately 2,000 Ib. In addition, the engine would be 
so unreliable that it certainly could not be depended 
upon for commercial work. 

In order to overcome the weaknesses of the early en- 
gines, it has been necessary to concentrate, first of all, 
on cooling. A look at the present-day cylinder head 
will show a phenomenal development in the casting and 
machining of a multitude of very deep and closely spaced 
cooling fins. 

By far the greatest reason, however, for the tremendous 
increase in power that has been achieved since that time 
is the development of the engine supercharger. The 
complication of this item is typical of the modern air- 
plane in general. It would seem that the problem of 
merely forcing air into the engine by means of a pump 
should be relatively simple. But it is not; the modern 
engine requires a centrifugal-type blower which may be 
geared to the engine directly or run by a separate auxili- 
ary power plant. In either case, if the engine is to be 
economical from the standpoint of weight, the impeller 
must turn over in the neighborhood of 23,000 to 25,000 
times per minute. The mechanically driven super- 
charger must therefore have a step-up gear ratio in the 
neighborhood of 10 to 1 or 12 to 1—which obviously 
means that any sudden changes in engine rpm cause 
tremendous shock loadings on the supercharger gear 
system. It is consequently necessary to install in this 
supercharger transmission, an overriding clutch to prevent 
breakage of the transmission system. Thus, by the 
uddition of an impeller, a diffuser, a 10-to-1 step-up trans- 
mission, and an overriding clutch, we have converted a 
sea-level engine into an altitude engine in which the maxi- 
mum power is developed at a height of from 7,000 to 
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question often 


[his system, however, is not nearly complicated 
enough for present-day needs. In the commercial field, 
iesired to have sufficient rating to permit flying 
sub-stratosphere, where storms and rough air 

ire comparatively non-existent. Consequently we must 
nother trick—develop not a single-speed trans- 
but a two-speed transmission with a gear shift 

|, an alteration that obviously increases the com- 
pli n of the transmission system and of the control 


system from the engine to the pilot's 
cockpit. In fact, the present state 
of the art requires that we have, be 
sides the two-speed transmissions, 
two blower systems in series, each 
blower doing part of the final super 
charging job and having its own re 
spective gear ratio, depending upon 
the altitude and power requirements 
of the airplane. 

By the time we have reached the 
two-stage type of engine super 
charger, we have run into a new 
complication—the heat developed by compression. _ It is 
necessary in this last type of supercharger to insert a sys 
tem that will cool the air after compression and before 
entry into the carburetor. If this is not done, the en 
gine will be unable to develop its full power. 

In developing this supercharger, it was found neces 
sary to revise the carburetor systems each time an in 
crease in altitude rating was attained. The present-day 


Some of the 


carburetor is far from the old butterfly type; it has two 





Photo by J. H. Washburn 
NOSE AND NACELLES OF A PRESENT-DAY TRANSPORT 

In a Bomber the Nose Is Occupied by the Bombardier; Army 

Fliers Term That Crack-Susceptible Compartment the ““Meat Can” 
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large cam-like mechanisms con 
trolling the air flow and a myriad 
if small mechanisms controlling 
the operation of the cams. The 
mall mechanisms make correc 


tions for air temperature, alti 
tude, and fuel-air ratio; without 
this regulation the engine would 
either detonate, back fire, or 
corrode internally 

\s a further example of the 
complications involved in mod 
ern aircraft, it might be noted 
that the gasoline itself presents 
a problem if the engine is de 
signed to develop power at an 
altitude above 30,000 ft. Air 
craft gasoline, because of its low 
vapor pressure, starts to boil 
automatically under the reduced 
atmospheric pressure at approxi- 
mately 20,000 ft. By the time 
an altitude of 30,000 ft is 
reached, the gasoline in the fuel 
tanks is boiling so vigorously 
that the fuel pumps can pump = Photo by J. 1. Washburn 
only bubbles. This difficulty 
has been partially alleviated by 
developing carefully made fuel 
line fittings, such as valves, elbows, and pipe connec 
tions, each piece carefully machined to insure light 
weight and smoothness for obtaining the least possible 
resistance to the fuel flow 

If altitudes of 40,000 ft are to be used satisfactorily, 
even this will not suffice; not only the engines but also 
the gasoline tanks will have to be supercharged. Super- 
charging the tanks presents a problem, since if the air is 
used for this, an extremely explosive mixture of gasoline 
vapor and air results. If, on the other hand, some 
readily available inert gas, such as carbon dioxide, is 
used, the gas dissolves in the fuel and again results in 
improper functioning of the engine. By means of a 
system of automatically controlled valves, it seems pos- 
sible to let the fuel’s own vapor do the supercharging 
without danger of explosive mixtures or the complica- 
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tion of an auxliary gas pressure 
system. It does require, how. 
ever, that a fuel pump be in. 
stalled inside the gasoline tank 
itself and this, in turn, requires 
the installation of a separately 
driven and controlled power 
system to drive the fuel pump. 

It becomes essential now ty 
supercharge the cabins in order 
that personnel and passengers 
may continue to function prop. 
erly. At altitudes above 15,000 
ft oxygen must be used if the 
cabins are not supercharged 
Oxygen masks or breathing 
tubes are uncomfortable devices, 
and moreover are not satisfac. 
tory above 25,000 ft. 

The first effect of insufficient 
air is a dulling of the senses that 
makes it impossible to do sim- 
ple things such as reading or 
telling time. Any sudden move. 
ment of an individual in this con- 
dition will cause unconscious- 
These defects are over- 
come when the pressure inside 
the cabin is maintained at 10 lb 
per sq in. or more. However, to maintain satisfactory 
cabin pressure in a commercial transport designed to fly in 
the sub-stratosphere, it is necessary to install a refrigerat 
ing system to cool the compressed air before it enters the 
cabin. Thisin turn requires a complicated control system 
to maintain constant pressure, as a fluctuating pressure is 
extremely annoying. Some type of humidifying and de 
odorizing system must also be installed. The “Rube 
Goldbergs’’ required to accomplish all this can well be 
imagined. 

The propeller, normally an efficient means of convert 
ing engine power into thrust, does not have a high ef 
ficiency unless its rpm is suited to the altitude condi- 
tions. For most airplanes this requires the installation 
of a transmission system between the engine proper and 
the propeller shaft. The transmission required, inci 
dentally, is a reduction transmission causing 
the propeller to run 30 to 50% slower than 
the engine. As higher altitude ranges are 
sought, it becomes increasingly difficult t 
find one gear ratio that will serve satisfac 
torily both at sea level and at high alt: 
tudes. It therefore becomes necessary to 
install a two-speed propeller transmission 
system, requiring a complicated clutch and 
an automatic synchronizing device, so that 
the propeller gear ratio can be changed in 
flight as higher altitudes are reached. 

If satisfactory operation of airplanes | 
to be maintained throughout summer and 
winter, controllable cooling systems must 
be used on the engine, the oil coolers, ané 
other auxiliaries. The oil-cooler regulator 
would seem to be satisfactorily taken cart 
of if a simple temperature-operated ther 
mostat controlled the shutter to the ol 
cooler. But this is not the case. In cold 
weather, the oil in the cooler tends to cot 
geal, decreasing the oil flow through the 
engine itself. If congealing occurred, the 
oil temperature in the engine would increa* 
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thermostat would open 
ter, thereby further con- 
in fact, solidifying, the 
oil coolers, with the re- 
the engine would 1im- 
burn out its bearings. 
‘bvious that an air-line 
rt incorporating even the 
already described has 
rather large proportions 
uiresa tremendous amount 
er. Since it does not seem 
at the present time, to 
se the power output of the 
; themselves, it has been 
ssary to use more engines. 
ult-—the four-engined airliner. 
\s can well be imagined, the 
ibility of the pilot to directly 
control the airplane has dimin- 
ished immensely. In fact, to at- 
tain full control he would have to 
be able to exert a force of approxi- 


Civit ENGINEERING 





CoMPLICATED MECHANISM FOR A SIMPLE FUNCTION 


Pump and Control Valve for Hydraulic 
Operation of Propeller Blade Adjustment 
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of four is maintained for more 
than a few seconds, a person loses 
his sight, and he becomes un 
conscious at a load factor of 6 to 
S. Yet there are times in rapid 
maneuvering when load factors 
as high as 12 or 13 have been 
encountered, and airplanes must 
be designed to withstand this. 
European experience would 
seem to indicate that we have 
need for extremely fast intercep 
tors with very heavy armament. 
There is need also for large, 
heavy-duty, long-range bombers 
which, in addition to their normal 
bomb load, will have tremendous 
fire power in the form of large 
caliber machine guns and can- 
non to protect themselves against 
enemy interceptors. Armor plat- 
ing for the protection of personnel 
and a composition armor plating 
for the protection of fuel tanks are 


mately a ton on the rudder pedals. 


isc 1 ._« . . . 
this cor Since this 1s obviously not within 


also being used in Europe. Since 


a reason, a power boost system has been devised to accu-_ the weight of a bullet-proof shield for the fuel tanks would 
oP rately and absolutely proportion all the control forces so be prohibitive, the function of the composition lining 
¥ oo that the pilot need exert only a small percentage of the applied to the tanks is simply to seal up the hole left 
a rc total effort required and yet have that definite and deli- by a bullet. 

istactory cate “feel” of the controls. On top of all this, provision 

1 to fly in MORE COMPLICATION SEEN IN FUTURE DEVELOPMENTS 


-frigerat 


It can safely be said that the complications of the 
nters the : 


ster power, the airplane can still be satisfactorily 
modern airliner or military airplane have not by any 


verned although perhaps only to a limited extent. 


we am \n airplane then, if it had all these ““Rube Goldbergs,’’ means reached their peak. Every attempt to simplify 
oor oe would be able to fly long distances, high above the usual _ the design of an airplane leads to nothing. Although it 
fm seasonal storms, and the passengers would be unaware of seems at present that the performance can be improved 
; eye altitude effects. Since, however, such a flight pre- in the future to the point where non stop, transconti 

supposes that the airplane would probably not be within nental runs can be made in 6 to 7 hours, and that the 


speed of military aircraft can soon compete with the 
speed of sound, this will only be made possible by many 
auxiliary devices, each of which will greatly increase 
engineering and manufacturing complications. 


sight of the ground for several hours, navigating and com- 
munication equipment are needed. Such devices con- 
sist of instruments for celestial navigation, direction- 
nding radio loops, beam signal receivers, terrain clear- 
ince indicators, and landing indi- 
itors. These latter instruments 
ire all radio-operated devices that 
require another crew member. The 
rew has now grown to pilot, co- 
lot, navigator, radio operator, flight 
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Way PiLots Go To SCHOOL—THE INSTRUMENT PANEL OF A MODERN PLANE 

















reinforced concrete variously 
require 1'/,, 2 or 3 in. of con- 
crete between the several bars in a 
layer of beam reinforcement, and 
when there is more than one layer, 

| to 2in. between layers is required. 
Not infrequently the breadth and 
depth of beams are determined by 
these requirements and the beam 
size is increased beyond the section 
required for shear. Primarily to 
reveal what if any harm would re- 
sult if such spacing requirements 
were ignored, four beams were re- 
cently made and tested in the test- 
ing laboratory of the City of Seattle. 
These beams were 6 in. wide, 12 
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Tests of Beams Reinforced with “Bundle-Bars” 


Relaxing of Specifications on Permissible Stresses ay meg as Limited Investigation 
Indicates Close Spacing of Steel May Cause No 


By Homer M. Hap.tey 


Associate MemBer AMERICAN Society or Crvit ENGINEERS 
REGIONAL SrrucTURAL ENGINEER, PorTLAND CEMENT ASSOCIATION, SEATTLE, WAsH. 


N the light of the present emergency, 

every possibility for conserving ma- 
terial or labor deserves careful study. 
If it can be shown that accepted factors 
of safety are greatly in excess of needs, 
even under a restricted range of condi- 
tions, then, with careful regard for those 
limitations, the factors should be revised 
so that any possible relief in the defense 
construction burden may be fully real- 
ized. The implications of Mr. Had- 
ley’s paper are also in accord with the 
increasing interest in the theory of limit 
design. As always, however, caution 
must be exercised in applying the results 
of any tests to conditions of construction 
not comtemplated in the investigation. 


ss of Supporting Power 


















ing up at 45° to the top, where they 
were anchored. These bent-up bars 
constituted the sole web reinforce. 
ment of the “‘bundle-bar’’ beams 
The other two beams had their webs 
reinforced with */s-in. stirrups at 
maximum spacing. Because pr. 
found alarm is frequently expressed 
at the thought of having horizontal 
construction joints extending longi. 
tudinally in the stems of beams— 
“They'd fail in horizontal shear!" 
such a joint was simulated in one 
of the ‘‘bundle-bar” beams. After 
about 4 in. of concrete had been 
placed in the form for this beam, 
the concrete was roughly struck off, 
and on both sides of the central 








in. deep, and 10 ft long. They had an effective midspan 
depth of 10'/, in. Two of them were each reinforced 
with a single l-in. sq bar extending the full length of the 
span. In one beam this bar had straight ends, in the 
other beam, hooked ends. The other two beams were 
each reinforced with the same cross-sectional area of steel 
but obtained with four '/.-in. sq bars ““bundled,’’ that is, 
wired together in a tight compact bundle, two upper bars 
directly above two lower bars and all four in as close con- 
tact as their lug deformations would permit. The lower 
of the “bundle bars’’ ran through straight from end to 
end of the beams and terminated in large hooks. The 
upper bars were stopped off at two different places, bend- 


bent-up bars, strips of brown wrapping paper 2'/, in. 
wide, extending the full length of the beam, were placed 
on top of the bottom concrete. Then the remaining 
concrete was filled in on top of the wrapping paper. 
When the forms were removed no trace of the paper 
was to be seen on either side of this beam. Later, when 
the beam was opened up after testing, the paper was 
found to be intact and unpunctured and in approxi 
mately its original position. Tamping and puddling of 
the concrete placed over it had somewhat puckered and 
displaced it so that it constituted a very irregularly 
warped rather than a plane surface, but there was n 
adhesive bond between upper and lower concrete. 
Details of the beams 
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load, 12in. apart, on a span of 8 ft, all four beams failed 
by t-nsion in the steel, the percentage of which was 1.59. 
In all beams failure occurred at midspan, a fine crack be- 
tween the two applied loads which had developed earlier 
suddenly widening as the steel passed its yield point. 
There were no shear cracks at the ends nor was there any 
£ weakness or slippage in the beam containing the 
In fact it was this beam which 





sig! 
brown wrapping paper. 
carried the greatest load. 
(he total applied loads—that is, the sum of the two 
ter loads—were as follows: 


cel 


ReaM REINFORCEMENT TOTAL APPLIED AVERAGE 
Loap, Ls Loap, La 
1—1 in. sq, straight ends 22,550 22.780 
1—1 in. sq, hooked ends ee 
4—'/; in. sq, “bundled”’ 23,980 , 
4—'/; in. sq, “bundled” eC - 24,320 


* Contained the wrapping paper. 


(he 7% greater load carried by the “bundle-bar”’ 
beams probably results from the fact that the '/2-in. sq 
bars have a higher yield point than the 1l-in. sq bars be- 
cause of the greater rolling they receive in manufacture. 
But whatever the cause of the greater carrying capacity 
of these beams, they did possess it. There was nothing 
of any sort to indicate or suggest that this “bundled” 
arrangement of reinforcing bars was not a proper or 
desirable one. 

lhe corresponding unit stresses in the beams, assum- 
ing equal to 8 and the weight of the concrete to be 160 
lb per cu ft, were as follows: 


Beam M mez, IN IN.-LB Vs te Unit UNIT 
No SHEAR Bonp 
l 481,200 52,800 4,270 212 318 
2 490,800 53,800 4,350 216 324 
3 511,300 56,100 4,540 225 450 
{ 525,500 57,600 4,660 231 462 


Although the primary purpose of the test had been 
fulfilled, the ends of the beams had not been injured and 
it was believed they could be tested, on short spans, to 





DIAGONAL TENSION FAILURE FROM SHEAR LOADING 
Knife Indicates Unexpected Vertical Split 


show the influence of the hooks and the brown wrapping 
paper. Consequently on the following day the ends of 
B\ and B2 were tested, and five days later the ends of 
B3 and B4. This was accomplished by putting first one 
end of the beam and then the other into the testing 
machine while supporting the long projecting end with 
rope slings and chain block in such a manner that its 
Weight did not affect the loaded part. In all cases one 
support of the short spans on which the ends were tested 
was made to coincide with the support of the original 
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Beams AS THEY APPEARED AFTER First Tests 


Full-Length Members Failed at Center in Tension— 
Cracks Faintly Visible 


full-length beam. The other support therefore came 
toward the middle of the full-length beam. The ends of 
B\ and B2 were tested with a single center load on a 30 
in. span, and the ends of B3 and B4 were tested with a 
single center load on a 20-in. span. 

The tests with Bl and B2 show in striking contrast the 
influence of hooked bar ends on load-carrying capacity. 
Observe in Fig. 1 (6) that the four stirrups included in the 
30-in. section tested are not symmetrically disposed with 
respect to the span. In all cases failure came with the 
formation of a diagonal crack on the side adjacent to the 
end and not towards the middle of the beam, although it 
was on this inner side that the bars had been most highly 
stressed in the original testing. An eccentricity of bear- 
ing either at the support or at the load occurred during 
the tests of one end of B2, and caused a markedly differ- 
ent rupture and a lower final load than would have been 
obtained otherwise. The other three ends failed in prac- 
tically an identical manner. The results are given in the 
accompanying table. 


Bream Loapbs, AVERAGE Unit UNIT 
Le Loap, Lp SHEAR Bonpb 
B1 (straight ends) 30,980 ea ois 
39.880 35,430 325 458 
B2 (hooked ends) *50,240 | 54,675 500 750 


59,110) 





* Eccentric bearing 


In the case of the B3 and B4 ends, tested on a 20-in. 
span, the main reinforcement consisted of the two lower 
‘/-in. sq bars of the midspan ‘‘bundle,’”’ and the only 
bar traversing the web—the inclined portion of the outer- 
most bent-up bar—was located directly beneath the 
load and was practically ineffective in resisting shear. 
In fact the reason for selecting the 20-in. span was to 
render this bar as ineffective as possible and to achieve 
symmetry of web conditions as nearly as possible. The 
webs were therefore substantially devoid of reinforce- 


ment and are to be regarded as plain concrete. These 
were the results: 
Beam Loap, AVERAGE UNIT UNIT 
Le Loap, La SHEAR Bonp* 
B4 (wrapping paper beam) 62,440 , 
63.660 63,050 543 1,086 
B3 66,190 séed 570 1,140 
81,630 703 pace 





* Based on 3.00 sq in. of bond surface, that is, eliminating sides in near con 
tact. 


The extraordinary load carried by one end of B3, 
81,630 Ib, scarcely warrants averaging with the load car- 
ried by the other end. In view of the high computed 
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values of steel stress 60,000 to 63,000 Ib per sq in. in the 
other three ends——it is apparent that, on the short 20-in. 
spans, horizontal thrusts were developed at the end bear- 
ings. A certain amount of load was therefore carried 
by arch action in all beams, and about 30°% of the load 
was carried by arch action in the extreme case. Atten- 
tion is, however, directed to the unit shears, which are 
computed from the full applied loads in accordance with 
current practice, 

There was no slippage or trace of movement in the B4 
specimens as a result of the brown wrapping paper, but 
they did not carry as much load as did the B3 ends. 
It is not to be overlooked, however, that with respect to 
load, unit shear, and unit bond, the B4 specimens, despite 
the wrapping paper and with only two '/>-in. sq bars, 
developed higher stresses than the B2 specimens with the 
l-in. sq bar. 

With all these beam ends, the load was applied directly 
to the concrete on a steel plate, 1'/» in. wide, extending 
across the beam from side to side. There was no bedding 
with plaster of paris or any distributing device. The full 
loads were applied to the beams through a contact area of 
9.00 sq in. Therefore a load of 63,000 Ib produced a unit 
bearing stress of 7,000 lb per sq in. and the maximum 
load, 81,630 Ib—more than the weight of two loaded 20- 
ton trucks——induced a unit bearing of 9,070 Ib per sq in. 
The concrete in this case was starting to crush, but there 
were no signs of local distress with any of the other beam 
ends. 

After the load tests were completed, B3 and B4 were 
turned upside down and the concrete was knocked off 
to expose a side and what had been the bottom of the 
‘bundle bars.’ It was found that the spaces, averaging 
'/, in. wide, between the individual bars of the bundle, 
both vertical and horizontal, had been completely 
filled with fines of the concrete; no voids were discovered. 

After the tests just described, two small beams were 
made, 6 by 12 by 32 in. over-all, each reinforced with 
three '/>-in. sq bars which terminated in 6-in. diameter, 
180° end hooks with 4-in. straight ends. These were 
tested on rollers to eliminate horizontal thrusts. The 
webs were not reinforced in any manner. The span was 
20 in. and there was a single center load. Two cylinders 
were made of the concrete used in the beams, which was 
of the same mix and consistency used in the larger beams. 

At 4 days, one cylinder gave a strength of 2,350 Ib per 
sq in. At 7 days one beam failed in diagonal tension 
under a load of 54,460 Ib. A large 45° crack developed 
in the web, and from the support, cracks followed around 
the hooks of the 
bars, roughly par- 
alleling their inner 
and outer surfaces. 
The unit shear at 
failure was 477 lb 
per sq in. At 14 
days, the second 
cylinder gave a 
strength of 5,120 
Ib per sq in. and 
the second beam 
failed under a load 
of 53,780 Ib in a 
manner practically 
identical with the 
other beam. The 
unit shearing 
strength of this 
beam was found to 
be 472 lb per sq in. 





BuNbLe-Bars Exposep Arrer Tests Were COMPLETED 
Beams Inverted—Lower Beam Contains the Horizontal Joint of 
Wrapping Paper 


These tests were made in damp curing conditions with- 
out any drying. As with the larger beams, the load was 
applied directly to the tops of the beams by a steel plate 
1'/. in. wide and without bedding, for the definite pur- 
pose of making loading conditions, if anything, severe and 
unfavorable. Small plates, 1'/2 in. wide, were intro- 
duced between the beams and the rollers. Why the 
second beam did not develop greater load-carrying 
strength than the first is not known. A slight crushing at 
the edges of this beam under the loading plate occurred 
but otherwise nothing abnormal was observed. 

It is recognized that the amount of test data presented 
here is very limited indeed. However, it is submitted as 
being of interest in showing the load-carrying capabilities 
of concrete when standard specifications are ignored. As 
one engineer well acquainted with specifications re- 
marked, ‘“‘You have done everything wrong.’ But there 
would seem to be a need for a general reexamination of 
standard specifications if we are to avoid what Dr. Fritz 
von Emperger described (7 he Structural Engineer, March 
1934) as “petrified rules which we are in the habit of 
taking for granted.” 

With this in view, consider a few of the questions sug- 
gested by the results of these tests: 

1. Why, when reasonably rich mixes and good mortar 
are used in bridge work, should not “bundling’’ of re- 
inforcing bars be permitted? In concrete joists in build- 
ing work it would frequently be possible with such 
‘‘bundle-bars” to effect a considerable saving of steel by 
stopping off bars not needed for moment. 

2. Since all four beams, with a steel percentage ol 
1.59, failed by tension in the steel, it is apparent that the 
quantity and physical characteristics of the steel consti- 
tuted their load-carrying limitation. Other tests have 
shown tension failures with varying percentages of rein- 
forcement up to 3.0. The paper, ‘Tests of Bonding of 
Floor Finish to Slabs of Haydite or Gravel Concrete,’ by 
F. E. Richart, M. Am. Soc. C.E., and U. P. Jensen (Pro- 
ceedings, American Concrete Institute, 1931, p. 339), re- 
ports tension failure with roughly 1% reinforcement in 
slabs made of a 1 to 10 mix. The question then is, why 
should concrete stresses even be computed, let alone be 
limited when the steel percentages are such that the 
steel fails in tension rather than the concrete in com 
pression ? 

In the case of these four beams, the maximum applied 
loads would be 3,660, 4,470, or 6,080 Ib, respectively, de- 
pending upon the value of the maximum working stress 
permitted in the concrete in bending—whether 750, 900, 
or 1,200 Ib per sq in. as apprehensiveness varies. The 
least load carried at 14 days was 22,550 Ib. With double 
the percentage of steel and the same effective depth, 


Beam B3 witH Mortar SLIVERS ProjectiInc BETWEEN Bars 
Mortar Was Loosened in Knocking Off Outer Concrete 
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Wrapping Paper Is Almost Indistinguishable Irregular Line from 
1 to 2 In. Below Bars 


should anyone want to so reinforce such beams, this 
failure load would become about 60% greater, or about 
5,000 Ib. But the maximum applied loads permitted 
with these working stresses would not change greatly; 
with 3.18% reinforcement they would become 4,660, 
5,560, or 7,670 Ib. Certainly these are goodly quantities 
of safety to provide against the perils and hazards of 
failure by flexural compression. 

3. Considering the tests of the ends of beams, made 
from the same original batch of ready-mixed concrete, 
it is apparent that the so-called “‘unit shearing strength” 
of the concrete (of Bl and B2) varied around 60%, de- 
pending not upon differences in the concrete itself but 
upon variation in the end conditions of the main reinforc- 
ing bars. Why should not nomenclature be revised to 
focus attention where it belongs? Why should not so- 
called permissible shearing stresses, if they are to persist, 
be advanced to values giving reasonable rather than un- 
reasonable factors of safety? Under current bridge de- 
sign practice the concrete mix used would arbitrarily be 
assumed to have a 28-day cylinder strength of 2,500 Ib 
per sq in. or perhaps the dizzy strength of 3,000 Ib per sq 
in. Then, if B3 or B4 could indeed be tolerated at all 
with the “‘bundle-bar’’ reinforcement, they would be 
permitted maximum unit shears of 75 or 90 Ib per sq in., 
lepending on the assumed 2,500 or 3,000-Ib strength of 
their concrete. This is but another way of saying that 
the maximum loads allowed to come upon them would 
have been 8,700 or 10,500 Ib. Yet 62,440 lb was the 
minimum load at failure of either B3 or B4 at the age of 
“0 days. And B4 had the brown wrapping paper run- 
ung through it! True, these were short, relatively deep 
beams, but standard specifications make no distinction 
between permissible shear in short and long beams. 

t. Why the frequently voiced apprehensions over 
horizontal shear in concrete beams? 

Wherefore the caution, the alarm, implied in 
standard specifications by the permitted bearing values? 
Vor example, the American Association of State Highway 
Utheials allows 600 Ib per sq in. on ‘‘concrete masonry,”’ 

ut says nothing about bearing under ‘‘Concrete Struc- 
tures which immediately follows ‘Bearing on Masonry.” 
‘he interpreter therefore hesitates to allow more than 
0 lb per sq in. in structures. Yet with these B3 and 
*+ beam ends +7,000 Ib per sq in. was sustained without 


IMPRESSION OF SINGLE, 1-IN. BAR Hook, ENp or BEAM B2 


Spalling at Lug Marks Shows High Compression on 
Concrete Inside Hook 
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signs of distress by three of them, and the fourth began 
to fail by crushing under a load of 9,070 lb per sq in. It 
is worth reiterating that the load producing this unit 
stress, which applied to only 9 sq in. of beam surface, 
was in excess of the weight of two standard H-20 trucks. 
Of course the flexural compressive stressing of the con- 
crete here would materially increase its bearing strength, 
but even so there does not appear to be any reasonable 
relationship between the unit bearing stresses developed 
and the permitted maximum—not over 20% of an 
arbitrarily assumed 3,000-Ib cylinder strength, or 600 
Ib per sq in. 

6. A rite religiously followed on the majority of con- 
struction jobs is the provision of ‘“‘keys’”’ in horizontal 
construction joints. The beam stem or wall may be nar- 
row, perhaps only 6 or 8 in. wide, but ‘“‘keys’’ of some 
form, 4 in. wide, 2 in. deep, must be provided at some 
definite spacing because it is so written. It may be that 
the concrete remaining at the side of the ‘“‘key’”’ is thin 
and of none-too-good quality because of the ‘‘key’”’ but 
what of that? The inspector reads his precious specifica- 
tions, clasps them to his bosom, and orders the ‘‘keys’’ 
putin. The brown wrapping paper of B4 suggests that 
the ‘“‘keys’’ may just as well be eliminated. So likewise 
do the tests reported in the paper on “‘Shearing Strength 
of Construction Joints in Stems of Reinforced Concrete 
T-Beams,”’ by Lewis J. Johnson and John R. Nichols, 
Members Am. Soc. C.E. (TRANsactTions, Am. Soc. C.E., 
vol. 77, 1914, p. 1499). A simple brooming of the joint 
surface to produce a fine-textured roughness will be far 
more efficient and far less costly than many a joint that 
has been made in the past decade with great physical 
difficulty and great mental anxiety. 

7. An accompanying illustration clearly shows how 
compressive stresses develop at hooks. For such condi- 
tions are round bars with their greater wedging action 
as well adapted as square bars? 

8. When it is generally recognized that the unit com- 
pressive strength of a standard 6-in. diameter cylinder 
12 in. high, differs markedly from the unit strength of 
the same concrete tested in a cylinder of other dimen- 
sions—-for example 12 in. in diameter and 6 in. high 
why should it so generally be believed that the standard 
cylinder strength is the direct measure of the flexural 
compressive strength of concrete? 

9. Test beams are usually narrow, slender members 
devoid of lateral restraint both at midspan and at sup- 
ports. How representative then is their performance of 
that of beams in a monolithic bridge deck or building 
floor where lateral 
restraint exists? 

These tests were 
made in the 300,000 
-lb machine in the 
laboratory of the 
engineering depart- 
ment of the City of 
Seattle. C. W. War- 
telle is city engineer 
and B. B. Mason 
senior engineer in 
charge of _ tests. 
Thanks are due to 
both for their co- 
operation, also to 
the Northwest Steel 
Company of Se 
attle, which do- 
nated the reinforc- 
ing steel. 























Effects of Curvature in Supercritical Flow 


Vertical Acceleration Components Modify Static Distribution and May Produce Pressure 
Drops Much Sharper than Those from Horizontal Curvature in Subcritical Flow 


By Warren E. WILson 
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out with the original intention of establishing prin- 
ciples to be used in the design of transitions for 
rectangular open channels. After some progress had 
been made, these aims were restricted to include only the 
experimental establishment of the fact that the subhydro- 
static pressures did exist, and an analytical investigation 
of the effect of the non-hydrostatic pressure distribution, 
resulting from vertical accelerations of the liquid par- 
ticles, on the depth change along the curved wall. 
Essential features of the apparatus were a nozzle which 
permitted the introduction of a jet of water to a channel 
formed by a horizontal painted wood surface, a straight 
vertical piece of plate glass, and a vertical curved wall of 
sheet pyralin; a point gage which permitted the deter- 


mination of the water 
ww & depth between the walls; 
AY] . . 
~ = piezometers in curved wall 
5 _** and bottom; and a weir 
or calibrated nozzle for the 
determination of the quan- 
tity of water flowing. 
Pioneer work in the ap- 
plication of the analogy be- 
tween the theory of supersonic gas flows and the super- 
critical flow of water was done by von Karman (‘‘Eine 
praktische Anwendung. ..,’’ Zeit. f. Ang. Math. u. Mech., 
Vol. 18, pp. 49-56) and led to the establishment by Knapp 
and Ippen (‘‘Curvilinear Flow of Liquids. . .,”’ Proceedings, 
Fifth International Congress for Applied Mechanics, 
page 531) of an equation for the rise or fall of the water 
surface along a converging or diverging curved wall. 
Their assumption of constant velocity along the wall 
led to the following equation, 


d — 6 
7* F, sin* (5. + ‘) sews .. (1) 


Ton experimental work here described was carried 
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Fic. 1. FLOW ATA 
DIVERGING WALL 


where d is the depth of the liquid at the point along the 

curved wall at which the tangent to the wall makes the 

angle @ with the original direction of flow; 8», the 
2 

wave angle; Fy = od,’ the Froude number; do, the 
Oo 

depth; and uw» the average velocity, each at the begin- 

ning of the curve. The plus sign is used in connection 

with converging curved walls and the minus sign in con- 

nection with diverging walls. 

At this time the peculiar characteristics of super- 
critical flow with hydrostatic pressure’ distribution might 
well be reviewed. Consider the flow, illustrated in Fig. 
1, in which the liquid moves from left to right at velocity 
u and depth d, and is bounded on one side by the wall, 
the direction of which changes abruptly, at point O, by 
the amount Aé. 

At point O the water surface will drop and this dis- 
turbance will be propagated outward from point O at a 
velocity c, relative to the water, where 


providing the disturbance is relatively small. It is to 
be noted that this disturbance cannot be propagated 
to the liquid upstream from the line marked “waye 
front,’’ for the velocity u exceeds the wave velocity ¢. 
The angle made by the wave front with the direction of 
the velocity wu is called 8 and is given by 


After passing under the wave front the water will move 
parallel to the new direction of the wall and will have the 
velocity u’ indicated in Fig. 1. There will be no change 
in the component of u parallel to the wave front, and the 
change perpendicular to the wave front will be propor. 
tional to the depth change experienced in crossing the 
wave front. 

The assumption of a constant velocity enabled Knapp 
and Ippen to integrate the equation for the depth change 
and to obtain Eq. 1, which will be used as a basis of com- 
parison for the results obtained in the ensuing discussion. 

In Fig. 2 are shown the depths predicted by Eq. | 
and the observed depths under the conditions indicated. 
The corresponding pressure distributions along the wall 
and on the bottom at the beginning of the curves are in- 
dicated in Fig. 3. It was established by means of the 
experimental data that the differences between predic- 
tion and observation were not due to friction effects. 
The non-hydrostatic pressure was then investigated, 
since its existence was not in accord with the assumed 
conditions. The results of this investigation explained 
qualitatively the observed phenomena. 

Non-hydrostatic pressure within the body of the liquid 
was characterized by a factor K in the following way. 
If the depth of the water is d, if m is the unit mass of the 
water, and if g is the acceleration due to gravity, then 
the total pressure on a vertical plane of depth d, extend- 
ing from the surface of the water to the bottom, and of 
unit width, is given by P as follows: 


2 
P = K er ee (4) 
The factor K is then the ratio between the total actual 
pressure and the hydrostatic pressure. 

It might be well to emphasize at this point that, al- 
though reduction in pressure at diverging curved walls is 
also noted with subcritical velocities, such a reduction 
differs in two important respects from the change under 


discussion. With 
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Fic. 2. MEASURED AND 
PREDICTED DEPTHS 
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jines in the vertical plane. Again, with subcritical flow, 
the r-duetion in unit pressure would be nearly uniform 
from surface to bottom since the curvature of the stream- 
lines is the same at top and bottom in the horizontal plane. 
On the other hand, in the supercritical flow, sharp surface 
curvature indicates high vertical accelerations at the 
top and zero acceleration at the bottom. Consequently 
the relationship between unit pressure and depth below 
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Fic. 3. Watt AND Botrrom PRESSURES 
—VERTICAL SECTION AT CURVE 


the surface is linear or nearly so for subcritical flow but 
is not so for supercritical flow. 

While the characteristics of the flow with non-hydro- 
static pressure distribution are in a general way the same 
as those of flow with hydrostatic pressure distribution, 
it may be shown, using the principle of conservation of 
momentum, that the expressions for wave velocity and 
wave angle are quite different from those previously de- 
scribed. Wave velocity is given by the equation, 


and the corresponding wave angle 8 is expressed as 


follows: 
sin 8 = \ (x+4 + aK d\ ai 3) iol at oe (6) 


[hese expressions reduce to the corresponding ones for 
the hydrostatic pressure case, since the values of K and 


are now unity and zero, respectively. 
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Fic. 5. INFLUENCE OF FroupE NUMBER AND CURVATURE ON K 
AS DETERMINED EXPERIMENTALLY AT START OF CURVE 


It may then be shown that the expression for the rate 
of change of the depth with respect to the angular change 
in direction of the wall is given by 


da F. K+ 5) + 16KF) ees (7) 


A corresponding equation for large values of F may be 
derived from the work of Knapp and Ippen: 





dd = 1/2 

; i a Sere ee (8) 
It is easily verified that for hydrostatic pressure distribu- 
tion (K = 1, = 0), Eq. 7 reduces to Eq. 8. 


The integration of Eq. 7 has not yet proved feasible, 
but certain characteristics of the flow with non-hydro- 
static pressure distribution may be determined by equat- 


ing to unity the ratio between the quantity < given by 


Eq. 8 and hereafter called the normal gradient, and o 
as given by Eq. 7. For this condition, the gradient 


is identical for both hydrostatic pressure distribution and 
non-hydrostatic. The criterion for this condition is: 


dK 1 
nw de ot ae eae (9) 


Now if the combination of factors on the left-hand side 


of Eq. 9 is greater than 2\/ F, the depth gradient will be 
less than the normal gradient. If the left-hand terms 
are less than 2\/ F, the depth gradient is greater than 
normal. 

In Fig. 4 is shown a graphical representation of the 
variation of the depth gradient ratio with the variables 
K, F, and @. The qualitative verification of the varia- 
tion of the depth gradient ratio is indicated by the experi- 
mental data shown in Fig. 2. In each case the initial 
depth gradient is flatter than would be expected with 
hydrostatic pressure distribution. This gradient grad- 
ually increases, becoming equal to the normal gradient 
and then, in the case of the longer radii, exceeding the 
normal gradient. However, no quantitative check on 
these depth gradients is possible at this time. 

In Fig. 5 is indicated the variation, with the relative 
radius and the Froude number, of K, as measured at 
the beginning of the curve. It is apparent that large 
Froude numbers and short radii, relative to depth of 
water, contribute to the reduction in wall pressure, a 
factor to be considered in channel wall design. A given 
reduction in elevation of the water surface may be effected 
in a shorter distance with a diverging curved wall of the 
proper radius as a boundary than would be possible if 
the jet issued freely upon the horizontal surface. 
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Possum Kingdom Dam and Power House 
Massive Buttress Structure Flanked by Earth Dikes Has Novel Construction and Design Features 


By Cuarves P. WILLIAMS 
MemsBer AMERICAN Society or Crvit ENGINEERS 
Project ENcingeer, AMBURSEN ENGINEERING CorPoRATION, MINERAL WELLS, Tex. 


OSSUM Kingdom Dam is one Ss and walls in a buttress dam, Board can probably be reduced ty 


of 13 proposed for construc 


tion in the development of the such a grand scale that the construction 
[ of similar elements in ordinary buildings _ resist the pressure created when the 
becomes like watchmakers’ work in com- water surface is at an elevation oj 


valley of the Brazos River, one of 
the most important rivers of Texas. 


especially this one, are conceived on about 225,000 cu ft per sec. 


The dam has been designed ty 


It rises in the high plains of eastern parison. Sliding joints for heavy pres- 1,015 ft. With the spillway gates 


New Mexico, flows 


through the sures, tapered form ties 12 ft long, and lowered, and with a water-surface 


semi-arid lands of the Panhandle, seal coats for chemically unstable shale elevation in the reservoir of 1,000 ft. 


and discharges into the Gulf of Mex 
ico at Freeport, about 55 miles south 
of Houston. 
valley is irregular and undepend- 
able; long periods of very low flow 
are interrupted occasionally by large 
and flashy floods. 

Sharing responsibility for the con 
trol of these natural conditions, the Possum Kingdom 
Dam is a concrete structure 1,610 ft in length with two 
earth-dike extensions of 630 and 380 ft. The normal ele- 
vation of the water surface in the reservoir, when full, will 
be 1,000 ft. This is 130 ft above the stream bed and 
164.5 ft above the lowest foundation. The extreme top 
of the dam is El. 1,024, or 188.5 ft above lowest foun- 
dation. The reservoir, with water surface at El. 1,000, 
will have an area of 20,640 acres, and will impound 
730,000 acre-ft. 

Designs for the power house being constructed in con- 
nection with the dam, provide for three hydroelectric 
units having a total capacity of 30,000 kw, but it is pro- 
posed to install only two of them at present. Although 
the primary purpose of the dam is the generation of 
power, some protection against floods will be afforded. 
Also, regulation of the flow will facilitate irrigation in the 
lower Brazos Valley. 

Studies made by the State Board of Water Engineers 
led them to the conclusion that the maximum unregu- 
lated flood at Possum Kingdom Dam site probably will 
not exceed about 325,000 cu ft per sec. With the con- 
trol provided by the spillway gates, the outflow from 
the reservoir during such a flood in the opinion of the 





SHALE SAW SIMPLIFIES FOUNDATION STRIPPING 


are a few of the special job details that the estimated discharge is 90,000 cy 
make the description particularly in- ft per sec, and with a water-surfac 
Precipitation over the structive. Mr. Williams also presents a elevation of 1,015 ft, it is 280,000 
valuable record of temperature develop- cu ft per sec. The increase in stor. 
ments that should have a direct bearing age between El. 1,000 and El. 1,015 
on the design of massive walls in con- is about 330,000 acre-ft. 

nection with a variety of other structures. 


At the site of the dam the geo- 
logic formation consists generally 
of nearly level strata of sedimentary rocks. These 
have an upper member of limestone and a lower mem. 
ber of shale and sandstone. The upper part of the 
shale and sandstone member has been oxidized by waters 
seeping through the overlying rock and its color has been 
changed from gray to yellow. The shale content has 
been changed to clay and the sandstone softened to such 
an extent as to be unfit for foundation purposes. In 
some places it was necessary to excavate this oxidized 
sandstone to a depth of 30 ft in order to reach suitable 
foundation material. 

The concrete part of the dam rests on shale and sand- 
stone. The shale, when dried and subsequently wetted, 
slakes and disintegrates rapidly. It was therefore 
necessary, after excavation, to protect the surface until 
it was covered by the concrete. In the specifications 
for the dam, it was provided that the shale, immediately 
after excavation to the required lines and grades, should 
be covered with one or more applications of an asphaltic 
or other protective coating, for the purpose of preventing 
drying and consequent disintegration. The specifications 
provided also that the engineer might require a certain 
depth of shale to be left in place temporarily as a protec- 
tion for the final surface, this protective shale to be 
removed immediately before covering the final surface 
with concrete. The contractor was very successful in 
protecting vertical faces of the shale with an asphaltic 
sealing solution applied by spraying. Vertical cuts 
were made with a shale saw like that commonly used in 
coal mining. As the work progressed, the narrow chan 
nels made by the saw were filled with the fine, saw-cut 
shale chips to retard drying of the vertical shale surface 
The fine material, with which the saw cut was filled, 
acted as a cushion to prevent the extension beyond th 
saw cut of shattering effects from the blasting. 

Protection of the horizontal shale surfaces with th 
spray of asphaltic solution was found to be unsatisiac 
tory because workmen walking in the area to erect forms 
and place reinforcing steel partially destroyed the coat 
ing. The shale surface disintegrated and, where ther 
was water, became muddy, so that after reinforcing 
steel had been placed it was very difficult to clean th 
foundation area. The difficulty was finally met by first 
carrying the mass excavation to grade and later excava' 
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Vv Il, 
ing rapidly 6 in. or more below grade and quickly back- 
filling with conerete to the established footing eleva- 
tiot [he foundation area then could be left without 
fear ol deterioration until such time as it was desired 
to construct the buttress footing. 

the Corps of Engineers, U.S. Army, investigated the 
site of Possum Kingdom Dam in 1936 and 1937, and made 
many tests to determine bearing values of the shale 
and sandstone. The resistance to shear and to sliding 
for concrete, both on the natural shale surface and on a 
shale surface treated with an asphaltic protective coat- 
ing, was also evaluated. The tests were made at the 
Agricultural and Mechanical College of Texas, and at the 
Vicksburg Soils Laboratory of the Mississippi Water- 
ways Experiment Station. Samples were taken from 
core borings made at the proposed site of the dam. 
Field tests made later on a larger scale were described in 
PROCEEDINGS for September 1939, by August E. Nieder- 
hoff, Assoc. M. Am. Soc. C.E. 

The concrete dam is of the Ambursen type and is 
made up of a spillway section 720 ft long, flanked by 
two bulkhead sections 325 ft and 565 ft long. The con- 
crete structure in general includes a north abutment 
and 40 buttresses. The buttresses support an upstream 
deck whose slope is 8 horizontal to 10 vertical, and in the 
spillway part, a downstream deck of ogee section com- 
prising crest slab, apron, and bucket. Water passing 
over the spillway will impinge upon a concrete hearth 
about 100 ft in width, at the downstream limit of which is 
a deflector wall having a continuous crest 8 ft in height 
above the top surface of the hearth. 

Heretofore the spacing of buttresses in dams of this 
type has not exceeded 22 ft center to center. The spac- 
ing in the Possum Kingdom Dam is 40 ft, and the thick- 
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ness of buttresses is correspondingly greater. The deck 
slabs also are necessarily thicker and heavier. The ad- 
vantages in the massive buttress are reduction in the 
amount and cost of forms and increased stability against 
lateral deflection under water load. This makes a 
large amount of expensive lateral bracing unnecessary. 

Design and construction of the deck for a buttress 
dam of the Ambursen type involve no special difficulty. 
The loads carried are very heavy, but the deck differs 
only in degree from an ordinary concrete slab supported 
on two opposite edges. The actual supports are 
haunches (brackets or corbels) poured integrally with 
the buttresses. 

For a deck slab, the lower form is supported con- 
veniently by beams and trusses, the ends of which rest 
upon the upstream faces of the buttress tongues, as 
shown in the photograph on the cover of this issue. 
Bolts, threaded at both ends and fitted with heavy plate 
washers, carry the load of the concrete supported by the 
under deck form, and that of the form itself, to the sup- 
porting beams or trusses. Obviously, these bolts can- 
not be removed until the deck slab has gained sufficient 
strength to become self-supporting. Means must also 
be provided to make this removal possible when the con- 
crete has hardened. Pipe sleeves would be objection- 
able, but tapered bolts are simple and effective. These 
are coated with oil or grease before being embedded. 
When the concrete is about a day old, the adhesion be- 
tween the bolts and the concrete is broken, one bolt at 
a time, by slightly loosening the nut at the small end of 
the bolt and striking that end several raps with a pneu- 
matic hammer. The nuts are then tightened, first at 
the large end and then at the small end of the bolt. In 
this way the concrete is at no time left unsupported. 

After the slab has the required 





age, the bolts and forms can 
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INTERIOR HYDRATION TEMPERATURES COMPARED WITH AMBIENT 


(a) In Hearth Deflector Wall, (>) in Buttress Block 
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from the upstream face of the slab, with (1) a wooden 
plug 4 in. long, (2) cement mortar, dry mix, rammed into 
place to a depth of 6 in., (3) a wooden plug 4 in. long, (4) 
a bituminous plastic cement to a depth of 10 in., (5) a 
wooden plug 4 in. long, and (6) cement mortar, work- 
able mix, 6 in. in depth. 

A danger to be avoided in the design and construction 
of any buttress dam is cracking of the concrete in the 
buttresses. The cracking is caused principally by 
cooling from the high temperature produced during hy- 
dration. The probability of cracking can be reduced by 
avoiding high cement content and high water content; 
by continuous sprinkling for not less than two weeks, 
and preferably three weeks after forms are removed; 
by the use of low-heat cement; by pre-cooling aggregates 
and mixing water; and by employing contraction joints 
at intervals of not more than 35 or 40 ft. 


CONTRACTION JOINTS ALONG STRESS TRAJECTORIES 


In some buttress dams constructed within the last 15 
years, the buttresses have been divided by contraction 
joints into curved columns, the joints being placed 
along the trajectories of the maximum principal stresses 
at the time of full reservoir. As illustrated in the photo- 
graph, the buttresses of the Possum Kingdom Dam are of 
this type, the maximum horizontal distance between 
joints being, in general, not greater than 35 ft. Low- 
heat cement and concrete of low cement content were 
used, the quantity of mixing water being limited to that 
necessary for securing good workability. During hot 
weather the water used in mixing was cooled by refrig- 
eration; aggregates were cooled by spraying the tops 
ol stock piles with water; and the concrete was sprayed 
with water for 14 days after placing. Data obtained 
irom measurements of the internal temperature of each 
of two concrete blocks immediately following their con- 
struction are shown in Fig. 1. These temperatures were 
measured near the centers of the blocks. 

[he deflector, for which internal temperatures are 
shown in Fig. l(a), is a wedge-shaped structure 40 ft 
long with a cross section varying in horizontal dimensions 
‘rom 2 it at the top to 19 ft at the base, and in height from 
4 it at its upstream face to 12 ft at its downstream face. 
At the time this block was constructed, the water-cooling 
plant had not been installed. 

[he buttress block for which internal temperatures 
are shown in Fig. 1 (b) was constructed at a time when 
the water-cooling plant was in operation. It has a 
length of 38 ft 6 in. at the bottom and 39 ft 9 in. at the 


CoMPLETED—THREE DIVERSION OPENINGS THROUGH 
SprLtway Nort Yet CLosep 
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top, a height of 12 ft, and a thickness 
of 9 ft. 

Maximum temperature in each 
structure occurred about 3 or 4 days 
after construction. It will be seen 
from the chart that this was no higher in 
the buttress block than in the deflector 
block, notwithstanding the fact that 
the former was somewhat more mas- 
sive and that, for the latter, the am- 
bient temperatures after construction 
were generally higher, with consequent 
higher temperatures of the muxing 
water and aggregates. 

The buttresses rest on broad footings 
so designed that the pressure on the 
foundation material does not exceed 
5'/. tons per sq ft. They are built in 
12-ft lifts. The bulkhead buttresses 
are 10 ft thick below El. 933, decreas- 
ing to 3 ft 6in. at the top. The spill- 
way buttresses are 9 ft thick below El. 933, decreasing to 
8 ft at El. 957. 

Probably the most critical feature of a buttress dam 
of the Ambursen type is the design of the haunches, or 
brackets, which support the deck slabs. The haunches 
are subject to heavy shearing stresses, and also to hori- 
zontal tensile stresses caused by contraction of the deck 
when cooled and the frictional resistance of the deck to 
sliding on the deck seat. For the lowest elevation of 
deck slab in the Possum Kingdom Dam, the load on the 
deck seat, at time of full reservoir for a distance of | ft 
along the seat, is 85 tons. For light pressures, the fric- 
tional resistance to sliding of concrete on concrete, with 
an intervening thin coat of plastic cement, is about one- 
third of the load. What the frictional resistance is under 
heavy pressures is a question. Assuming the coefficient 
to be one-third, the tensile stress in a 1-ft width of deck, 
when the deck contracts on cooling, will total 28'/,; tons 
for the lowest deck slabs. For the purpose of design, the 
frictional resistance was assumed to be one-half of the load. 

In certain tests made abroad by Dr. W. Humm, a low 
coefficient of friction for concrete on concrete was ob- 
tained by employing a 3-mm filler of asbestos cloth 
coated with mastic. The theory is that under very 
heavy pressures, the mastic alone probably would be 
squeezed out, whereas with the fibrous asbestos cloth, 
the mastic penetrates the interstices in the cloth and is 
held in place more securely. 

In the Possum Kingdom Dam, the haunch seats are 
coated with (1) a thin coat of bituminous priming solu- 
tion, (2) a coating of bituminous enamel, (3) a coating 
'/, in. thick of bituminous plastic cement, (4) asbestos 
cloth '/\ in. thick, and (5) bituminous plastic cement '/, 
in. thick. The bituminous preparations have a coal-tar 
base. A coating of bituminous plastic cement is used 
also between the end of the deck slab and the buttress 
tongue to prevent leakage. 

Keyways are constructed in the buttress tongue to 
block downward creeping of the deck. If the deck slabs 
were free to slip downward on the haunch seat, a com- 
ponent of the deck weight would be transmitted to the 
foundation. The keyways ensure that the entire weight 
of the deck is transmitted to the buttress, a condition 
that produces more favorable stress relations. Pre- 
molded expansion-joint material was placed on the upper 
faces of the keyways in order to prevent crushing of 
the keys from expansion of the deck. 

The crest of the spillway deck slab is of irregular sec 
tion in order to conform to the spillway gates. The 
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apron varies in thickness from 2'/, ft to about 5 ft. 
The bucket is of two types, designated “high bucket”’ 
and ‘‘low bucket In the ‘‘low-bucket”’ type the curved 
upper surface of the bucket terminates in a horizontal 
plane, coinciding with the surface of the hearth. In the 
‘high-bucket"’ type, the curved surface continues past 
the low point, in order to discharge the water upward 
at an angle of about IS The hearth is 4 ft in thickness. 
It is anchored to the natural rock with 1'/,-in. deformed 
bars, hooked at the upper end, extending into the rock 
10 ft, and spaced in general at intervals of about 10 ft. 
At the downstream limit of the hearth is a deflector wall, 
whose top is 8 ft above the upper surface of the hearth, 
and whose base is at the elevation of the bottom of the 
hearth. Below the bottom of the deflector, a cutoff wall 
extends to a depth of 25 ft. A cutoff wall under the 
upstream limit of the concrete dam extends, in general, 
about 30 ft below the elevation of the buttress footings. 

Chere are 9 spillway gates known as roof-weir gates. 
They are a modified bear-trap type, a Swiss invention 
covered until recently by patents of Huber and Lutz. 
Each gate is 73 ft 8 in. long and 13 ft 6in. high. They 
are automatic and when in lowered position provide a 
free passageway for flood waters and drift. 

In addition to the reservoir control afforded by the 
spillway gates, there is a high-pressure outlet, controlled 
by one 60-in. gate valve and one 54-in. horizontal cylin- 
der valve. 

Immediately downstream from the dam, near its 
north end, is the power house, which is of reinforced 
concrete about 144 [ft long and 78 ft wide. Provisions 
have been made for three hydroelectric units, but for 
first development only two units are being installed. 
[hese will be vertical-shaft, single runner, Francis-type 
turbines, which will deliver approximately 17,000 hp 
when running at 171.4 rpm under a net effective head of 
115 ft. Each turbine will be direct connected to a 12,500- 
kva, 60-cycle, 3-phase, a-c electric generator, with 6,900 v 
between phases, a speed of 171.4 rpm, and a power fac- 
tor of 0.9 

Water will be delivered through the dam to each of 
the turbines through a | 2-ft-diameter steel penstock 168 ft 
long. Between each turbine and the corresponding 
penstock is a 12-ft diameter motor-operated butterfly 
valve, with auxiliary manual control. At the intake to 
the penstocks is a 12 by 16-ft caterpillar gate, of track 
type, interchangeable between penstocks. The nominal 
operating head will be about 130 ft. 

Each of the earth dikes has a crest width of 21 ft, with 
slopes of 3 to 1 on the upstream face and 2 to | on the 
downstream face. Limestone riprap laid on 12 in. of 
fine limestone chips protects the upstream face, the rip- 
rap being 18 in. thick at the crest and 3 ft thick at the 
base of the section of maximum height. Limestone 
chips to a depth of 18 in. cover the downstream face. 
Che embankment was constructed of selected materials 
containing sufficient moisture to permit thorough com- 
paction. It was spread in layers about 6 in. thick when 
completed, and was compacted with a sheepsfoot roller. 

A reinforced-concrete core wall, in the plane of the 
upstream limit of the crest of the embankment, extends 
5 ft into satisfactory underlying sandstone, and upward 
to 4 ft above the crest of the embankment. At the top 
it forms a parapet wall 4 ft higher than the parapet of the 
concrete dam 

Grouting holes were drilled in the stream bed along 
the upstream cutoff wall at intervals of 5 ft. Elsewhere 
along the cutoff wall'of the concrete dam, they were 
drilled at intervals of 10 ft. In general the holes varied 
in depth from 25 to 80 ft. Pressures of 50 Ib per sq in. 
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were used. Very little grout was taken by the materials 
underlying the cutoff wall of the concrete dam, eve 
where the material was sandstone. The sandstone yp. 
derlying the earth dike, however, had more open seams 
and in a few cases took large quantities. One hole took 
nearly 4,000 cu ft. 

Below the bottom of the core wall of the earth dike 
grout holes were drilled through the sandstone at inter. 
vals of 5 ft to a depth of 60 to 65 ft at the maximum 
section, and extending in all cases into the underlying 
shale. They were bored in stages of about 15 ft. Each 
stage was tested with water to 50-lb pressure, and jf 
not found tight was grouted before the boring of the 
second stage was begun. Grouting was continued untij 
refusal under 50-Ib pressure. Where more than a small 
amount of grout was taken, a mixture of cement and fine 
sand was used, the proportions varying with the condi 
tions. In some cases as much as three parts of sand to 
one of cement was used. 

The Possum Kingdom Dam and power house wer 
built for the Brazos River Conservation and Reclama 
tion District, of which John A. Norris, M. Am. Soc. C.E 
was chief engineer and general manager, with head 
quarters at Temple, Tex. The designs were made and 
the construction was supervised by the Ambursen En. 
gineering Corporation of New York, which was repre 
sented on the work by the writer. During the early 
part of the construction, L. H. Huntley, Assoc. M. Am 
Soc. C.E., was construction engineer, and during the 
latter part, Henry F. Stubbs, Assoc. M. Am. Soc. C.E 
The contractors were the C. F. Lytle Company of Sioux 
City, Iowa, and the Al Johnson Construction Company 
of Minneapolis. Oscar S. McCormick was general super 
intendent for the contractors and William H. De Butts, 
chief engineer. 





Sipe View or A SPILLWAY BUTTRESS 
Contraction Joints Follow Trajectories of Principal Stress 
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Waterways and Gates for Hydroelectric Plants 


Improved Draft Tubes, Spillways, and Operating Mechanisms Show 
Influence of Laboratory and Analytical Development 


By Georce R. Ricu and Ross M. RIecet 
Memsers American Society or Civit ENGINEERS 
Respectively Assistant Cuter Design ENGINEER AND Heap Crvit ENGrineer, TENNESSEE VALLEY AuTHORITY, KNOXVILLE, TENN 


N recent years continued progress 
has been made on the design of 
waterways and gates for hydro- 
electric plants. Steady increases in 
size of generating units have been 
xccompanied by sustained operating 
ficiency and simplification of scroll- 
ase and draft-tube construction. 
For the variable conditions of 
head and load that obtain at many 
w-head run-of-river plants, Kap- 
lan turbines are ideally suited. On 
the other hand, where head and load 
mditions are fixed within fairly 
narrow limits, fixed-blade propeller 


turbines have been installed. The lowest turbine and 
generator costs are secured by setting the runner so far 
below minimum tailwater that the wheel diameter, and 

nsequently the operating speed, are no longer dictated 
by cavitation requirements. In other words, the wheel 
liameter for such a low setting need only be large enough 


furnish the required rated power 
ther hand, minimum structural costs 


tamed by keeping the runner as high as possible to re 


duce the amount of rock excavation 
uid the hydraulic overturning load to 
be sustained. The optimum elevation 

{ distributor will depend upon ap 
praisal of the particular conditions for 
each individual project. 

Contrary to an impression that ap 
pears to be prevalent, an increase in 
wheel diameter to provide more blade 
irea and reduce cavitation does not 
irbitrarily impose a proportionate in- 
Tease In unit spacing and waterway 
limensions, both of which are solely 
lunctions of the discharge at the head 
lor which best efficiency is desired. 
Che only change necessary is a modi 
ieation in the secondary pour of con 
rete behind the draft-tube liner to 
provide the correct transition from the 
ruiner to the remainder of the tube. 
connection with the recent pur- 
lase oO! turbines for the Watts Bar 


Dien ethepeemt and more rugged struc 
tures are the natural result of con- 
tinued attention to practical construction 
methods and the requirements for effi 
cient operation. Ilydrocones and split- 
ters have lost favor for draft tubes. Dras 
tic reductions are being made in the num- 
ber and variety of cranes, hoists, and 
miscellaneous hardware. Laboratory 
studies are gradually eliminating the 
causes of cavitation pitting. The paper 
was originally presented in more ex 
tended form before the Power Division at 
the Society's Cincinnati .\leeting. 


Project, the wheel diameters sub 
mitted by the various manufacturers 
varied by as much as |S in.; yet all 
manufacturers were entirely agree 
able to bidding upon a common 
draft-tube and scroll-case design 
prepared in advance by cooperation 
of the bidders and verified by tests 
at each manufacturer's plant with 
his particular runner. 

The basic structural design for the 
foundation of the typical low-head 
power station develops naturally 
from the characteristics of the pro 
peller turbine. The entrance veloc 


ities at the intake are comparatively low—about 5 ft per 
sec for best modern practice——and consequently the intake 
structure may be relatively short, with simple waterway 
outlines designed essentially to give direction to the flow 
filaments entering the scroll case and to inhibit the forma 
tion of eddies at the trailing edges of the intermediate 


output. On the piers. On the other hand, the discharge velocity of the 


are generally ob 
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water leaving the wheel is comparatively high in propor 
tion to the head, and has a high whirl component. A 
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SECTION A-A 


Fic. 1 SUBSTRUCTURE DeTAILS FOR KAPLAN TURBINES, KENTUCKY PROJEC! 
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relatively high percentage of the total available energy is 
contained in the water passing the throat ring, and for 
satisfactory efficiency must be regained by a long, care- 
fully proportioned draft tube. Maximum structural econ- 
omy is obtained by designing the intake and draft tube as 
a monolith and utilizing their combined mass to sustain 
the hydrostatic overturning load. These principles are 
illustrated by the Kentucky power station shown in Fig. 1. 


INTAKE DESIGNS FEATURE LOW HEAD LOSS, IMPROVED 
GATE DETAILS 


The average well-designed propeller-turbine intake 
will show a head loss on the order of 0.2 ft, while the 
kinetic energy rejected to the tailrace will amount 
to a head loss of about 0.8 ft. The elbow type of draft 
tube shown in Fig. | has for some time been a standard 
feature of design for propeller turbine installations. 
In earlier plants designed by the Tennessee Valley Au- 
thority, draft tubes were provided with splitters, but 
because of the expense and difficulty of such construc- 
tion and because of advances in tube design, it is now 
found feasible to omit these without any appreciable 
sacrifice in performance. 

For propeller-turbine intake service, fixed-roller head- 
gates equipped with anti-friction bearings, if necessary 
to insure closure under turbine runaway conditions, are 
generally preferred. In view of the large machine 
clearances, trashracks for a Kaplan installation need not 
have a spacing closer than from 9 to 12 in. The racks 
may be fabricated in welded assemblies, and it is desir- 
able to employ for the constituent bars the standard 
round-edge sections carried in stock by the steel fabri- 
cators. It is understood that corrosion-resisting steel 
has been used to advantage in a plant troubled with acid 
water. In the Tennessee River plants, racks have been 
designed to sustain a hydrostatic head difference of 5 ft. 
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Design of waterways for moderate-head Francis turbine 
plants such as the Hiwassee development, contrasts 
sharply with low-head practice for propeller-turbine 
projects. This is largely because the mass of the power. 
station substructure is so small compared to the mass of 
the dam that, as a matter of practical design, the latter 
must be proportioned to sustain the entire hydrostatic 
overturning load. Structurally the scroll case and draft 
tube have the simple function of sustaining local hydro. 
static pressures and the weight of the generating unit, 
entirely free from complications attending delivery oj 
the reservoir overturning load to the foundation rock. 
Under these simplified requirements, and particularly 
in view of the higher hydrostatic pressures resulting from 
the increased head as compared with propeller plants, 
optimum structural efficiency is obtained by using plate. 
steel scroll cases and penstocks in waterways of circular 
cross-section to permit stressing the plates in hoop ten. 
sion. 

With reference to draft-tube design for the higher 
head plants, a velocity of 30 ft per sec at the throat ring, 
or a velocity head of 15 ft, represents but 8 per cent of 
the available head for a 200-f& plant compared with from 
30 to 50 per cent for many propeller-turbine installations, 
In addition, the whirl component of the discharge is a 
much less troublesome influence in draft tubes for Francis 
turbines. A well-proportioned elbow-type tube, without 
splitters, hydrocones, or other auxiliaries, is now stand. 
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Fic. 3. Oririce, HEAD, AND PRESSURE RELATIONS FOR VENTILA 
TION OF SPiLLwAy GATES—PICKWICK LANDING Project 


ard practice for Francis turbines. For well-designed 
draft tubes, the head loss in the velocity of exit will be 
about 0.8 ft on the average. 

In designing spillways for low-head, run-of-river de 
velopments on important streams, it is becoming in 
creasingly necessary to make provision for multi-purpose 
functions such as navigation and flood control. In the 
case of projects constructed on erodible foundations, uni 
formity of flow distribution across the river channel is 
important. In many instances a design must anticipat: 
the passage of ice during the early spring. 

To meet such conditions, a wide range of types 
available: (1) single gate leaves in each bay with over 
head individual hoists supported by fixed towers of 
structural steel, (2) single gate leaves in each bay oper 
ated by heavy traveling gantry cranes, (3) roller drum 
gates of long span such as are used on navigation locks 
and dams on the Mississippi River, and (4) two or more 
gate leaves per bay operated by lighter traveling gantry 
cranes. 

Type 1 affords minimum charges for operating per 
sonnel and may be justified in extremely cold climates 
where the use of lifting or grappling beams would be 
precarious. However, for weather conditions prevail: 
ing over the major part of the United States, it is be 
lieved that the initial capital cost and fixed charges for 
maintenance of the structural steel frame, heavy hoistimg 
machinery, and electrical equipment for remote control 
would more than cancel the advantages. 
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¢ 2 adds very materially to the cost of the spillway 
dec. framing and hoisting equipment because of the 
creatly increased loads. 
; e 3 is justified for lock and dam projects on rivers 
‘he upper Mississippi, where exceptional width of 
opening between the piers is required to pass an enor- 
mous amount of ice or to accommodate floating trees 
or other heavy debris during major floods. Since the 
operating machinery is exceptionally heavy and rugged, 
this equipment is probably not warranted on any but a 
few of the very largest rivers. 

l ype 4, as adopted for the Guntersville Project (Fig. 
»). has the advantage of lowest initial cost and annual 
maintenance charges. It provides all the flexibility 
needed without excess capacity. 


4IR DUCT CAPACITIES ESTABLISHED IN LABORATORY 


In connection with the determination of proper air 
vents to aerate the lower gate on the Guntersville spill- 
way, some of the experiments that were made at the Hy- 
draulic Laboratory of the Authority under the direc- 
tion of George H. Hickox, M. Am. Soc. C.E., may be 
of interest. He used a suppressed sharp-edged weir 8 ft 
long and well calibrated. The sheet of water fell on a 
sloping face similar to the slope of the usual spillway. 
Discharges ranged from 2 to 30 cu ft per sec. The air ad- 
mitted under the nappe was measured through '/;-in., 

,in., and 2-in. orifices, and the pressure drop from the 
atmosphere to the space under the nappe was measured 
with a manometer. Maximum head on the weir was 
1.06 ft 

The observed data were reduced to a unit length of 


, , D : ie 
weir by the relationship d = VE where D is the orifice 
Le 


diameter used, d the corresponding orifice diameter 
for a 1-ft length of weir, and L the length. The data 
obtained (Fig. 3) suggest the dimensionless equation: 


d ae d 0 429 
- 0.0337 (5) 


where // is the head of water on the weir in feet, and P 
the differential air pressure head between atmosphere 
and space under nappe, expressed in feet of water. The 
quantity of air required in cubic feet per second is given 
__ 0.0000788LH/* 

as P 

Knowing the quantity of air required and the allowable 
reduction of pressure under the nappe, the necessary 
diameter of opening can be computed by ordinary hy- 
draulic formulas. 

In these measurements differential pressures of as 
much as 9 ft of water were observed between the atmos- 
phere and the space under the nappe, without entirely 
closing the vents. 


FLOOD WAYS AND OUTLETS FOR HIGH-HEAD PLANTS 


Higher-head hydroelectric projects on important 
streams frequently require two types of discharge facili- 
ties: (1) crest gates to accommodate floods without 
causing the reservoir surface to rise above a predeter- 
mined level, which is the upper limit of land acquisition, 
and (2) discharge outlets of relatively lower capacity 
situated in the bottom portion of the dam, for operation 
when the reservoir level is below the spillway crest, to 
discharge the flow necessary to meet the requirements of 
navigation or sanitation, or to avoid curtailment of the 
water supply for downstream power properties. 

for high-head spillways in localities where ice condi- 
ions are not severe, radial gates are generally favored 





DRraAFtT-TUBE AND TURBINE SUBSTRUCTURE AT GUNTERSVILLE 


Basic Structural Design of Power Station Foundation Is Correlated with 
Hydraulic Design of Water Passages Through Close Cooperation Between 


Purchaser’s Engineers and Manufacturer’s Staff 


because of their simplicity, ruggedness, and comparative 
ease of operation. However, for large, low-head, run- 
of-river projects, the necessary waterway area is gener- 
ally so great that trunnion bearings for gates of the radial 
type would be prohibitively large, and more objection- 
able still, they would be submerged and subject to serious 
damage from debris during floods. 


CAVITATION HAZARDS EVADED 


In the design of high-head discharge outlets, the elimi- 
nation of cavitation is a controlling consideration. If 
the outlet must be operated at partial opening, a bal 
anced needle valve is probably the only kind that will be 
proof against destructive erosion. For controlling out 
lets that are to be operated fully open under all condi 
tions, the ring-follower type of gate designed by the 
Bureau of Reclamation will give excellent service. 

An interesting ring-follower installation is used on the 
Hiwassee Project. For the express purpose of inhibiting 
cavitation, the discharge conduit is given a straight, 
unbroken alinement from the carefully designed bell 
mouth entrance to the contraction or nozzle at the exit. 
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Fic. 4. M®CHANISM FOR FIXED ROLLER GATES 
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Spit way GANTRY SERVES RADIAL AND EMERGENCY GATES 


The hydraulic gradient rises steeply at the nozzle, in 
suring a substantial positive pressure in the vicinity of 
the gate, where cavitation generally 1s most serious. 

Che form of bellmouth entrance was investigated by 
hydraulic laboratory tests conducted at the Carnegie 
Institute of Technology by H. A. Thomas, M. Am. Soc. 
C.E. The experiments were made in a vacuum tank 
to preserve as completely as possible the Froude scale 
ratio with reference to atmospheric pressure in the proto 
type. It was found that the bellmouth outline could in 
practical design be made appreciably smaller than the 
theoretical vena contracta without causing cavitation, 
thus affording a very desirable reduction in the size of 
the emergency gate required to close the entrance. 
Because the necessity of the vacuum method had been 
questioned, the form of bellmouth recommended by Pro 
fessor Thomas was investigated also in the TVA labora 
tory, using positive pressures throughout, and was 
found satisfactory. In this connection it is suggested 
that the flow-net method is a valuable tool in propor 
tioning the entrances to high-pressure conduits and pen 
stocks 


CRANE WHEELS REPLACE STONEY ROLLER TRAINS 


In the design of headgates and spillway gates for low 
head plants, the most important advance is the abandon 
ment of cumbersome Stoney roller trains in favor of 
large-diameter rolled-steel crane wheels mounted on 
fixed axles in the gate frame and bearing on wide-head 
crane rails mounted in the guide slots. Depending upon 
the hydrostatic load sustained and the economic ca 
pacity of the hoisting machinery, the wheel bearings 
may be of the simple bronze-bushed type or of the sealed 
in, anti-friction type designed for underwater service 
with pressure grease lubrication. With well-designed 
bearing seals and the proper type of grease, such anti 
friction bearings are proof against corrosion. To give 
increased wearing qualities under heavy loads, both rails 
and wheel treads are heat-treated to a Brinell hardness of 
about 350 

The safe load capacity of the wheels may be deter 
mined from the formula, P 1,500 DL, in which D is 
the diameter of the roller in inches and L is the width of 
Chis figure compares with the value 500 
The assembly 


wheel tread 
DL formerly employed for Stoney rollers 


-~HIWASSEE 
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shown in Fig. 4 is designed for an oper 
ating load of about 185,000 Ib per 
wheel. Staunching rods and spring 
bronze seals of the older type hay 
generally been supplanted by flexib}, 
seals of molded rubber. The so-called 
music-note shape shown in Fig. 4 com 
bines the advantages of simplicity with 
a high degree of watertightness in ser, 
ice. The fixed seal plate on the face oj 
the guide slot is so located as to induc 
a positive mechanical compression 
the rubber seal strip, in addition to th, 
sealing force afforded by the headwater 
pressure. 

In conformity with the general trend 
in all steel structures, the basic desig, 
stress for gate construction has bee; 
advanced from 14,000 to 16,000 Ib per 
sq in.; and in some instances where 
adjacent welded details are required 
the use of silicon steel in conjunctio: 
with a basic fiber stress of 24,000 Ih 
per sq in. may prove economical 
However, it is now the generally a 
cepted practice to use welding as a means of attaching 
the gate skin plate to the supporting girders, since th: 
area of the plate in the vicinity of rivet heads appears 
to be a focal point for progressive corrosion. Conse 
quently the use of silicon steel is restricted to the dow: 
stream portions of gate frames. 

In summary it may be said that advances in water 
way and gate design are predicated upon more intensiy 
use of rational analysis and laboratory model tests thar 
heretofore. The continued use of such methods appears 
to be increasingly justified, provided that the resulting 
trend in design is in the direction of greater simplicity 
and ruggedness, better performance, and improved 
economy. Costs of development work of this kind ar 
generally less than the cost of trial and error at full scak 





CRANE Lirts Spr_ttway GATES AT CHICKAMAUGA DAM 
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Wiliam Mulholland—Engineer, Pioneer, 


Part /. 


Honorary MemBer AMERICAN Society or Civil 
ConsuttTiInGc Enorneer, Los ANGELEs, CALIF. 


l is the year 1861. In a small 
house on the coast of Dublin, 
Ireland, three people are sitting, 
two men andasmall boy. The boy 
listens with rapt attention to the 
onversation of the two men. Great 
names come up in the conversation 
Gladstone, Disraeli, Lincoln, 
Victoria, Bismarck. Discussion 
touches on the ever present Irish 
question, the great Civil War in the 
United States (Ft. Sumter has just 
been fired upon), the Parlimentary 
controversy in England. The boy 
hears, and a great desire is born in 
his consciousness to accomplish 
something worth while for his fellow 
men, an ideal that was never to leave 
him 
lhe men are discussing the recent 
voyage of one of them, a sea captain, 


over the trade routes of the British Empire. The boy 
listens to the account of the journey. 
an instinctive part of his being and a sailing vessel to him 


is a lovely, living thing. 


Seven years later, at the age of 15, William Mulholland 
shipped before the mast, sailed the turbulent Atlantic for 
four years, and disembarked at New York in 1874. 
During his first trip across the Atlantic the captain, 
pleased by his interest in navigation, instructed him in it 
and allowed him to plot the course of the ship. On ar- 


rival in New York he was less 
than fifty miles off. He never 
lost his love of the sea and even 
up to within a few months of his 
death, when asked where he 
would like to drive, he would re- 
ply, “The Los Angeles harbor.” 

rhe next scene is in Cincinnati, 
Ohio, in 1875. A discouraged 
young man of twenty walks aim 
lessly down the street. He has 
just been discharged from the 
hospital after a threatened leg 
amputation. He is thousands of 
miles from home, without a job, 
and has only a few dollars in his 
pocket. Still weak from his se- 
vere illness he is too proud to 
let his people know of his plight. 
What is the use of making an- 
other effort—nothing but grind- 
ing work with no reward,”’ he 
thinks Then he hears the 


satis | Gloria in Excelsis sung 
3 al choir in a church he 
lappens to be passing, and a 


Raconteur 


By J. B. Lippincorr 


His Start in Life and His Service in the Los Angeles City Water Company 


ENGINEERS 


CT HE material for this biographical 
sketch was contributed or collected 
by the members of the Mulholland 


Memoirs Committee appointed by 
Los Angeles Section of the Society. 


the 
As 


chairman of that committee Mr. Lippin 
cott prepared the sketch, to appear in two 


parts, of which this is the first. 


The 


other members of the committee were Rose 
Mulholland (Mr. Mulholland’s daugh- 
ter), H. A. Van Norman, W. W. Hurl- 
but, George Read, J. E. Phillips, D. A. 


Lane, and Thomas Brooks. All 


are 


grateful for this opportunity not only to 


secure a more general recognition of 


Mr. 


Mutlholland’s great contributions to the 


development of Southern California, 


but 


also to express their personal respect and 
admiration for one who was a great man 


as well as a great engineer. 


Love of the sea is 


influence on his later life 
interest in that fabulous land was so aroused that shortly 
after his twenty-first birthday he and his brother set sail 


flood of renewed hope and courage 
sweeps over him. 

After he landed in New York, 
Mulholland sailed the Great Lakes 
in the summer of 1874, and worked 
in Michigan lumber camps the fol 
lowing winter. There he received 
the leg injury that has been referred 
to. During his recovery he became 
attached to an itinerant mechanic 
with a team, who drove through the 
country sharpening scissors and re 
pairing clocks. Mulholland grew 
so fond of this gypsy life that he had 
to force himself to give it up. But 
the urge to do something worth 
while that drove him on all through 
his life asserted itself once more. 

Next he worked in his uncle's dry- 
goods store in Pittsburgh, Pa. While 
there he read a book that had a great 
Nordhoff's California. His 


from New York for Colon, Panama. They walked the 


WILLIAM MULHOLLAND, 1855-1935 





47 miles across the Isthmus to save the $25 railroad fare. 
From the City of Panama they sailed as members of the 
crew of a ship bound for Acapulco, Mexico, whence they 
took another ship to San Francisco. After a few days 
in the romantic city, they started for the San Joaquin 
Valley, the beauties of which were so vividly portrayed in 


Nordhoff's book. They rode 
down the valley on horseback to 
what was then the little Spanish 
pueblo of Los Angeles (with less 
than 5,000 inhabitants). Sur- 
rounded by vineyards and citrus 
groves, through which mean 
dered the small willow-banked 
river which was later to play such 
an important part in Mulhol 
land's life, it so impressed him 
that he determined to make this 
region hishome. Near the little 
town of Compton on the outskirts 
of Los Angeles he began his long 
career in water supply work by 
digging artesian wells with a 
hand drill. Later he installed 
the first water system for the vil 
lage--now the cityof Long Beach. 

The following winter months 
the two brothers spent prospect 
ing near Erhenberg, Ariz., and 
there Mulholland first saw the 
Colorado River, which 45 years 
later he was instrumental in 
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utilizing as a new source of water supply for Los 
Angeles. Apparently no great strikes were made on 
this trip for near the mouth of the Bill Williams River 
they turned their burros loose and floated down the 
Colorado to Ehrenberg on a log and brush raft. At one 
time, running short of grub, they went into the lonely 
cabin of a prospector who sold a few staple groceries asa 
side line. Finding no one at home, they took the needed 
supplies and left the money for them on the table. They 
then departed down the river. 

An interesting sequel to this prospecting trip was pro- 
vided by an incident that took place in 1924. Mulhol- 
land was in Parker, Ariz., on a preliminary survey trip 
for the diversion of Colorado River water Sitting in the 
hotel lobby one night, he had just told the story of this 
prospecting trip to a group of local people when one of the 
old-timers spoke up, ‘Well, it has taken a long time to 
find out whose tracks those were. I have wondered for 
many years who came to that cabin."’ It seems that the 
owner of the cabin had been murdered and his wife had 
fled to the hills with her baby. It was between the time 
of the murder and her return to the cabin with a posse 
that Mr. Mulholland and his brother had stopped there. 
Che brother of the murdered man, a member of the posse, 
had picked up the trail of the murderer, followed it into 
Mexico, caught up with his man and brought him back 
into the United States for trial. This is but one of many 
amazing adventures that marked Mulholland’s remark- 
able life 


FIRST JOB WITH THE LOS ANGELES CITY WATER COMPANY 


After this prospecting trip he returned to Los Angeles 
and went to work in the spring of 1878 for the Los 
Angeles City Water Company, one of the companies that 
had a franchise to supply the city. At first he lived in a 
cabin at what is now the intersection of Los Feliz Boule- 
vard and Riverside Drive. By his cabin he planted an 
oak which is now a fine tree. Here really began what 
later developed into one of the most unique and success- 
ful careers of professional and public service that a man 
could wish for. It is here that a memorial fountain to 
Mulholland was erected in the spring of 1940, by public 
subscription. 

The old Zanja Madre (mother ditch) ran along a side 
hill a few feet above the river road. On his first job for 
the company Mulholland worked in this ditch. He was 
down in the bottom of the ditch throwing out large 
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shovelfuls of dirt and weeds when William Perry, pres 
dent of the company, drove by. Impressed by this 
workman's energetic performance, he stopped and called 
to him in a rather peremptory way, asking him who he 
was and what he was doing. Mulholland looked over 
the side of the ditch and replied that it was none of his 


questioner’s - business. Perry let it go at that and 

went on totown. Some of the other workmen then came t 

up and told Mulholland he had been addressing the presi. I 

dent of the company. Mulholland stopped work, put . 

on his coat, and went into town to the office to “get his s 

time’’ and quit before he was fired. Perry was at the le 

office ahead of him, but instead of paying him off he made . 
him foreman of the ditch gang. Mulholland referred t 
this incident as his first recognition in the Los Angeles 
City Water Company, to the head of which by his ability 

and energy he rapidly rose. st 

The original pueblo of Los Angeles was founded by the p 

Spanish as a base for the troops that occupied California a 
In the pueblo there was a community of ownership o/ 

both land and water, which persisted until the transfer o/ a 

the government of California to the United States in C 
1850. Thereafter the community-held pueblo lands were 

distributed and a period of real estate speculation was ou 

inaugurated. Fragments of the old public lands remain th 

in Elysian Park and Pershing Square, which never have hi 

been transferred from the original title made under th ph 

Spanish crown. The most important property of the on 

pueblo, however, was the river, the communal ownership du 

of which has been ever since retained. This publi De 

ownership of the water was always de- fid 

fended as a sacred trust even against Th 

the missions, because the life of the he 

town depended upon it. int 

In 1868, after the United States the 

occupancy, a 30-year franchise was est 

gtanted to the Los Angeles City Water at 

Company to serve what was then 8 

pueblo of 5,000 people. The considera lan 

tion for the franchise was a small dis 

fountain in the old Plaza. Diversion vel 

of river water was limited to 150 miners wit 

inches (3 cu ft per sec) and this diver ant 

sion permit never was extended by the by: 

City Council. wat 

George Read, the head of the city vill: 

water meter division, is one of the ie* Sta’ 

remaining members of the “old guard 3 im 

who were associated with Mulhollané sing 

during his period of service with the syst 

private water company. He tells the and 

following anecdote of those early years 160, 


“The Chief was always resourcelt 


HoLLYwoop RESERVOIR AND MUL- 
HOLLAND Dam, LOOKING OVER THE 
Mopern Crry or Los ANGELES 
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riess, and never flustered in a pinch. When anything 
»t of the ordinary happened he was generally the first 
, epeak and would say the right thing in a witty man- 
One evening he invited Fred Fisher and me to 

smile’ before going home. At the time I was 
driving a one-seated Oldsmobile acquired when we took 
ames , small water system in the western part of the city. 
The Chief called it a ‘one-lunger.’ 

As | was driving around the Plaza, a tall lanky fellow 
riding a bicycle approached us. I honked the horn and, 
not getting the fellow’s attention, applied the brakes. I 
had just about stopped when he banged into the front of 
the car. The bicycle stopped but the man came on over 
the dashboard and landed all sprawled out across our 
feet. While I was wondering whether the man might be 
hurt, the Chief looked down at him and said, ‘What the 
devil are you doing in here?” The man looked up at 
him with a bewildered expression, crawled out of the car, 
picked up his bike, saluted the Chief, and rode away 
without saying a word. We had two ‘smiles’ instead of 


r 
ne: 


hav 


one . 
“I shall never forget the hunting and fishing trips that 


it was my good fortune to spend with the Chief. I can 
see him now, sitting by the campfire, smoking his pipe, 
and telling us about his boyhood experiences and the 
things he had observed in different parts of the country. 
[ was always interested in hearing him tell about the 
various rock formations because he could see sermons in 
such things. I know that in being associated with him I 
learned to think more deeply, to appreciate more fully the 
wonders of nature, and to see the humorous side of life.’’ 


PERSONAL CHARM COMBINED WITH SOLID VIRTUES 


Mulholland’s inimitable style and zest in the telling of 
stories gave them a charm that cannot be reproduced on 
paper. It is the difference between a wild flower growing 
in its natural environment and a painted one. 

Another tribute to him comes from Thomas Brooks, the 
superintendent of distribution for the Los Angeles Water 
Company. In a letter concerning Mulholland he states: 

‘His advice to the employees under his immediate 
supervision was, ‘When the whistle blows, shut and lock 
the office door, leaving all worries and shop troubles be- 
hind that locked door. Then go home and have a 
pleasant time with the family, remembering never to 
cross your bridges until you get to them.’ For years, 
during the time he was chief engineer for the Water 
Department of the City of Los Angeles, he had the con- 
fidence of the citizens of the entire city almost as a unit. 
rhe local politicians recognized the powerful following he 
had and as a result the department was free from political 
interierence. The citizens stood back of him because 
they recognized in him a thoroughly dependable and hon- 
est man, beyond the average in ability as an engineer and 
a true friend of their city.”’ 

During his fifty years of service to the people, Mulhol- 
land achieved by foresight and dynamic leadership a 
distinction unprecedented in the history of water de- 
velopment and water works construction. Keeping pace 
with his city of adoption, realizing its potentialities, 
anticipating its needs, he brought about in his lifetime, 
by the construction of one of the largest and most unique 
water systems in the world, the development of a mere 
village into the fifth largest metropolis in the United 
states. From an original distribution system containing 
» miles of wooden pipe, 1 mile of small iron pipe and a 
single reservoir with a capacity of less than 10 acre-ft, the 
system grew to comprise more than 3,800 miles of pipe 
and 65 reservoirs and tanks capable to storing more than 
‘00,000 acre-ft of water at the time of his death, July 22, 


1935. Most of 
this was con- 
ceived and com- 
pleted during his 
last thirty years 
of service, and 
was in itself an 
achievement 
that probably 
will never be 
duplicated. 

While Mulhol- 
land was largely 
self-educated, in 
his manhood he 
was surprisingly 
well informed on 
a great variety 
of subjects. His 
memory was 
phenomenal. He 
was frequently 
called upon to 
act as a consult- 
ant by various municipalities and corporations in 
California. 

At one time he was testifying before the State Railroad 
Commission on behalf of certain water users in Marin 
County, California. The water company was seeking to 
establish high values for its plant in order to justify its 
water rates. It claimed a cost of 80 cents per cu yd for 
building its earth dam. Mulholland testified that 50 
cents was a fair value. On cross examination he was 
asked: ‘Now, Mr. Mulholland, considering the location 
of this dam and all the surrounding difficulties of con 
struction, would you not think it might reasonably have 
cost 50 cents per cubic yard?”’ ‘‘Well,’’ answered Mul- 
holland, “‘if you had had a parcel of old women, carrying 
that dirt up on the dam in their aprons and stomping it 
down with their feet, it might have cost 80 cents per cu yd.”’ 


A FORMIDABLE OPPONENT ON THE WITNESS STAND 


W. B. Matthews served the City of Los Angeles in 
various legal capacities and was Special Attorney for the 
Department of Water and Power for many years. To 
hear Matthews and Mulholland in court was a joy. 
Both belonged to the same old school. They had 
worked together on so many cases that Matthews would 
only have to ask a general question, and during Mulhol- 
land's long ensuing answer he would proceed with the 
studying of his notes with no apparent attention to what 
Mulholland was saying. When he would realize by the 
final silence that Mulholland had finished, he would look 
up and ask another question. Mulholland’s answers in 
many of the earlier cases are gems of information on the 
early history and hydrology of the Los Angeles area and 
are frequently referred to, to this day. On cross-ex 
amination Mulholland was at his best. Seldom was there 
need for his attorneys to object to an irrelevant question 
for it usually let the interrogator in for trouble. The 
Chief’s keen Irish wit would usually turn the attack into 
a striking point for his side, or else subject his opponent 
to his ridicule. 

Being cross-examined at one time as an engineering 
expert he was asked by an attorney who sought to em 
barrass him: ‘Will you please tell us what preparation 
you had when you started out in the world on your own 
account?”’ With an Irish twinkle in Old Bill’s eyes he 
answered, “I learned the Ten Commandments and had 
my mother’s blessing.”’ 





WILLIAM MULHOLLAND MEMORIAL FOUNTAIN, on 
Los Fe.iz BOULEVARD AT RiversipE Drive 


Dedicated August 1, 1940 











—_—_ 























Profiles for Spectator Sight Lines 


Methods of Determining Seating Elevations for Theaters and Stadiums 
By C. A. Hotpen 


Member American Society or Crvit ENGINEERS 
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toriums and grandstands, one of the most important 

considerations is to give each spectator a good view 
of the ‘‘zone of interest,"’ that is, the picture, play, game, 
race, or whatever it is he is there to see. He must be 
placed so that he can see the zone of interest without 
obstruction by other spectators in front of him. This 
may be accomplished by two methods: (1) by raising 
the zone of interest above the level of the spectators’ 
eyes, as in lecture rooms, churches, etc., or (2) by placing 
the spectators so that each is at a higher level than those 
in front of him, as in grandstands. Or a combination of 
both methods may be used, as in movie theaters. 

The first method is effective and economical only for a 
comparatively small number of spectators viewing a 
comparatively small zone of interest; for all other cases 
use must be made of the second method. The problem 
then becomes one of determining how much higher each 
spectator must be placed than those in front of him. 
This means fixing the sight-line profile, which may be 
defined as the profile of the eyes of the spectators in a 
vertical plane passing through the critical point of the 
zone of interest. The critical point is the last point seen 
by the spectator above the spectators in front of him as 
his line of sight moves downward, and is here called the 
sight point; it is usually the lowest or nearest point in 
the zone of interest. It follows, of course, that if a 
spectator can see the sight point he can see the whole 
zone. 

If the zone of interest is comparatively narrow, as in 
theaters and boxing rings, a spectator may get a satis- 
factory view between the heads of spectators close in 
front of him, and it then becomes necessary to give him a 
view only over the heads of spectators two or more rows 
in front. On the other hand, if the zone of interest is 
wide or shifts rapidly from side to side, as in outdoor 
stadiums or amphitheaters, then it becomes necessary 
to give the spectator a view over the heads of those im- 
mediately in front of him. In certain cases, such as 
large movie theaters, the more distant spectators may 
get a satisfactory view between heads immediately in 
front while those nearby would require a view over all 
heads in front of them. 

The vertical clearance of a line of sight above the eye 
of a spectator in front is called the eye clearance and is 
intended to provide for the space occupied by the upper 
part of the head (and sometimes also a hat); its value is 
usually taken from 3 to 6 in. The smallest value, 3 in. 
is suitable for use indoors where no hats are worn; 
outdoors the higher values are applicable. It is obvious 
that any such figures can only represent averages and 
that it is not feasible to provide a clearance that will in- 
sure a good view under all circum- 
stances to every one of the spectators. Fic. 1. 

The fundamental relations between ON 4 Sicut-Line 
any two adjacent eye points ona sight- PROFILE 
line profile may be illustrated by Fig. |, 
in which SP is the sight point; £ and 
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is fixed by the foregoing considerations; and } is the 
“tread dimension,’ the value of which is fixed by 
considerations of comfort and economy. (But if eye 
clearance is provided only over the second or third roy 
in front, then 6 equals two or three times the tread 
dimension. ) 

As the location of the nearer eye point with respect to 
the sight point is usually fixed, the height of the farther 
point is given by the following equations obtained from q 
consideration of similar triangles: 
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R=h+a > Osne pins oe (2) 
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If the location of the farther eye point is fixed, the vale 
of h may be found from 
e by’ S y’ 
~ mb+b m+i 

With these equations any sight-line profile may be de- 
termined from any one eye point whose location with 
respect to the sight point is fixed, by computing the 
height of every other point progressively. The computa- 
tion can readily be made in tabular form with slide-ruk 
solutions of Eq. | or Eq. 4. This procedure becomes 
laborious, however, when a large number of rows o/ 
spectators is involved, especially if, as often happens, 
several possible profiles must be investigated for a singk 
project. It is evident also that, with a a constant, every 
value of R will be different, and the profile will become 
a curve of ever-changing slope, with resulting complica- 
tions in the construction of the floor or deck, which must 
of course be located a uniform distance below the spec 
tators’ eyes. 

Another much used form of equation, readily derive! 
from the foregoing relations, is 


vi l l l . 
y,= | + o( + ee -)] # (5) 
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in which x, Xe, .X,, and yi, ve, ...¥, are the horizon 
tal and vertical distances, respectively, of the several 
eye points from the sight point (Engineering Recori 
Vol. 61, pp. 64 and 741). The solution of this one is 
laborious, involving as it does a summation of recipri- 
cals. Tables of summation of the reciprocals for two 
values of the tread dimension, 30 in. and 32 in., prepare? 
by A. B. Randall and E. S. Crawley (“The Design 
Seating Areas for Visibility,” The American Archilec. 
May 21, 1924), reduce considerably the labor of using 
the formula and are especially uselt! 
for preliminary studies in which only 
é a few controlling points of the profil 
need to be determined, and in which 
> the tread dimension is either 30 or * 
| in. Tables prepared by M. W. Setby 
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E’ are the eye points; a is the eye +> 
clearance, the minimum value of which - 


(“Stadium Planning and Design,” // 
Architectural Record, February 1%!) 








Vo iis No. 2 
jor the same purpose are of more general application but 
may involve serious interpolation errors. 
Practical considerations of economy and simplicity 
usually lead to the adoption of an approximation to the 
recise ideal profile with a constant eye clearance 
throughout. In these approximations the eye clearance 
is kept at or above a fixed minimum value; the resulting 
profile is thus slightly steeper than the ideal and its 
average eye Clearance is slightly larger. 
One method of approximating the ideal is to make 
changes in the slope of the profile only at points that 


dr ~ are certain fixed distances apart. This method is well 
ut if , adapted to use with floor slabs laid directly on the 
third eye ground, and with floors or stepped decks supported by 
the on structural steel framing. In this case the relations be- 
a tween the controlling points of the profile are illustrated 
by Fig. 2, in which £ and £’ are eye points at adjacent 
respect to ye in the sl 
re farth locations where changes in the slope occur. 


With the location of £ fixed, the height of EZ’ is given 
by the following equations, again based on similar tri- 
angles: 
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the value 
For extending the profile down from £, the equation is 
Pom ek ach epee. ke (9) 
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: The use of the latter equations is illustrated by the 
tion with 


following example: 


uting the Given: The eye of a spectator in the first row of an 
Computa- auditorium 30 ft horizontally from, and 12 in. vertically 
slide-rule above, the sight point near the front of the stage, a 


minimum eye clearance of 4 in. over the second row in 
front, a tread dimension of 36 in., and breaks in the 
profile at intervals of 18 ft. Then 


f rows o/ 


happens, 
Wr a single 


ant, every vy, = 12in.; a = 4in.; b= 2 X 3 ft = 6 ft; gb = 18 ft; 
Il become ISft  , ay a's 

complica: ose 3; ga = 12in.; » + ga = 24in.; mb = 
hich must 30 ft 

the spec 30 ft; m = 3 a = Si ytea=yt l2in; R=h+ 


y + BR. 


rhe computation is then carried on in tabular form: 


ly derive! 4in.; y’ = 


fa ----+(9) EXAMPLE 1 
Row m y 3R y+ 1l2in h R 
> horizon: (In) (In) (In) (In.) (In.) 
—— 5 12 24 
le several 26's 48 8.5 
g Record ? 8 381/: 30'/s 
his one 1s 31 6.31 10.31 
" 13 11 6al/. Rll 
of recipre- B4'/2 7.41 11.41 
s for two 19 i4 104 116 
; 37 8.29 12.29 
, prepared 17 141 153 
Design “! 39 9.00 13.00 
Architect, 20 180 
r of using . ’ 
iy uselu! Procedure: 1. On the first line set down the values 
thich only om, vi, and y, + ga given above. 
he profile °. On the second line set down the values of h’ and 
in which R computed from Eqs. 6 and 7 and the value of 3R to 
. 30 or 2 the next higher multiple of '/2 in. (or multiple of '/, in. 
W. Serby or less, i! greater accuracy is deemed necessary). 
sign,” The ». On the third line set down 7 in the ‘“Row’’ column 


ary 193!) and S in the m column (that is, the values fixed by the 
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18-ft interval between breaks in profile), 38'/: in the y 
column (= 12 in. + 26'/: in.) and y + 12 in. = 50'/, in. 
4. On the fourth line set down values of 4, R, and 3K 
computed as before but based on the value of y + 12 in. 
in the third line. (It is evident that each value of y’ 
becomes the value of y for the succeeding computation.) 
5. Continue until the last row is reached. 
The eye clearance for any critical row may be checked 


by Eq. 9. Thus for Row 25, 
h’ = y = 141 in. = 8.30 in. 
m 17 
R= 7s 12.33 in. 


3 
R—h' = 4.03 in. 


a= 
This type of computation goes rapidly, especially with 
slide-rule solutions of Eq. 6, which are usually amply ac- 
curate. 
Another method of approximating the ideal sight-line 
profile is to vary the riser heights (R in Fig. 1) by uniform 
increments (such as '/, in., '/2 in., 1 in.), making a 
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change only where necessary to maintain the fixed mini- 
mum eye clearance. This method is well adapted to 
concrete construction. In this case let c be the uniform 
increment of riser heights; then in Fig. 2, 


c=R—-R =h-h’ 


but from Eqs. 6 and 9, 
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Likewise it can be shown that for a profile extending 
down from E the next point of change in riser height may 
be located by the following: 


It is evident that with this method the eye clearance 
for any spectator will be between a and a + c. 

The use of Eq. 10 in conjunction with Eqs. 1, 2, and 3 
in the determination of profiles of this type is illustrated 
in the following problem: 

Given: The eye of a spectator in the first row of a 
stadium 50 ft horizontally from, and 39 in. vertically 
above, the sight point on the ground outside the football 
gridiron, a minimum eye clearance of 4 in. over the row 
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next in front, a tread dimension of 25 in., and all riser 
heights to be multiples of '/; in. Then 


y, = 39 in., a=4 in. min., b= 25 in., mb = 50 ft = 600 in. 


600 in. + m 
m, = in = 24,c = 0.5 1n., g = mice Tato ee 
The requirement that all riser heights be multiples of 
'/, in. and the fact that the actual value of a is usually 
something more than the minimum introduce occasional 
errors in the value of g as computed from Eq. 10, but 
any such errors may be quickly found from Eq. 9, and 
the necessary corrections made, as described below. The 
following tabular form may be used: 


mc 0.5m _m 


EXAMPLE 2 
Row ” , y aR x R a’ a 
(In.) (In.) (In.) (In.) (In.) (In.) 
l 24 39 
1.79) (18) (3) (6) 
4) (27) (57) (2.11) (3.89) 
12 2 6 
3 26 Sl 1.96 4.04 
212 19'/> 4 6'/: 
6 20 70! 2.43 4.17 
2.57 28 4 7 
10 33 OB'/s 2.98 4.02 
3.10 30 4 7s 
14 37 128'/s 3.47 4.03 
$3 58 32 4 s 
18 41 160! 3.92 4.08 
4.01 42'/s 5 8! 
23 46 203 4.42 4.08 
450 ee | 6 9 
29 2 257 4.04 4.06 
5.02 OH' > 7 9'/s 
46 4 323) 5.48 4.02 
> 55 70 7 10 
43 He 393'/, 5.97 4.03 
6 02 “4 s 10'/s 
51 74 477'/s 6.45 4.05 
6.51 ay a 11 
60 a3 576'/s 6.95 4.05 
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Partially Restrained Structural Members 


By W. N. Suominen, Jun. Am. Soc. C.E. 
PHILADELPRIA, Pa. 


ALTHOUGH the Hardy Cross method' of moment 

distribution has been widely used in the solution 
of statically indeterminate structures, it has generally 
been applied only to structures whose columns or 
girders were either fixed or hinged at the supporting 
ends. However, this method may easily be extended to 
the solution of frameworks containing partially re- 
strained members by modifying the nominal stiffnesses, 
the nominal carry-over factors, and the nominal fixed- 
end or applied moments of the partially restrained 
members. 

Since the Cross method is so well known, only a brief 
description of the nominal properties of structural mem- 
bers will be attempted. For prismatic members whose 
ends are fixed, the nominal stiffnesses, K, and the nomi- 
nal carry-over factors, CO, are equal to 4£//L (or pro- 
portional to 4//L, I/L, etc.) and to '/s, respectively, and 
the nominal fixed-end or applied moments, F, may be 
obtained from the usual formulas. For members of vari- 
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Procedure: 1. On first line set down the values of 
m, and y,, given above. 

2. On second line set down value of / (1.79 in.) com. 
puted by Eq. 1 using the minimum value of a = 4 jn. 
set down the value of R (6 in.) which is the nearest my). 
tiple of '/: in. above the value of h + 4 in. (5.79 in). 
set down the value of g (3) computed from Eq. 10; se 
down the value of gR (18 in.). 

3. Add gR (18 in.) to »; (39 in.) to get y = 57 in, 
add g (3) to m, (24) to get m, = 27. 

4. Test the eye clearance at Row 4 by Eq. 9 which 
gives h’ = 2.11 in., hence a = 6 in. — 2.11 in. = 3.99 
in., which is too small; therefore strike out lines 2 ang 
3 (the figures shown in parentheses) and start again on 
the fourth line with g = 2, R = 6in., gR = 12 in. 

5. Add new values of g and gR to m, and » to get 
values of m; and ys and test eye clearance at Row 3 by 
Eq. 9, which gives h’ = 1.96in. Hence a = 6in. — 1.% 
in. = 4.04 in., which is above the minimum. 

6. Repeat these operations for each new value of g, as 
indicated. 

It may be noted that aftér the height of the first riser 
is found, it is not necessary to compute the value of } 
by Eq. 1 again, but it is useful to do so as its value gives 
a clue to whether the larger or the smaller whole-nun- 
ber value of g should be used when g does not come out a 
whole number by Eq. 10. 

The formulas and procedures entered here are obvi- 
ously susceptible to many variations and adaptations. 
If many profiles having the same minimum eye clearance 
and the same increment between successive riser heights 
are to be determined, the construction of a diagram will 
be useful. The methods described were developed by 
the writer in the office of Gavin Hadden, M. Am. Soc. 
C.E. 


oes of cheese 28 26 | co 4 


able section whose ends are fixed, the nominal stiffnesses, 
nominal carry-over factors, and nominal fixed-end or 
applied moments may be obtained from the Portland 
Cement Association charts,? Ruppel’s tables,’ Hicker 
son's tables,‘ or others. 

A partially restrained member is one that has an end 
which is neither fixed nor hinged, but which is partially 
fixed. The degree of restraint, f, varies between | (fixed) 
and 0 (hinged). The girder AB in Fig. 1 (a) is fixed at 4 
and partially restrained at B. The modified stiffness at 
A, MK,, of the member AB is equal to (3 + f,)/4 times 
the corresponding nominal stiffness. The modified 
carry-over factor from A to B, MCO,,, is equal 
4f,/(3 + fg) times the corresponding nominal catty 
over factor. It should be noticed that the stiffness 
B and the carry-over factor from B to A do not change 

If a nominal end moment is induced at the partially 
restrained end B of the member AB, part of the mo- 
ment is retained at B and some of the remainder 's 
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carried across to A. The portion that remains at B 
is the modified end moment at B, MF,. The modified 
end moment at A, MF,, is the sum of the nominal end 
moment at A and the moment that is carried across from 
R. Since the induced moments at both ends of a mem- 
ber may rotate in the same direction (caused by settle- 
ment of a support) or in opposite directions (caused by 
transverse loading), different expressions for the modi- 
fied end moments are obtained. — 

The expressions for the modified end moments of 
these two cases are given in Figs. 1 (6) and 1 (c). The 
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Fic. 1. Bream VALUES Moptrrep FoR PARTIAL RESTRAINT 


(2) Physical Constants, (6) Moments Induced by Transverse 
Loading, (¢) Moments Induced by Settlement of a Support 


moment sign convention used is plus for clockwise rota- 
tion and minus for counterclockwise rotation. There- 
fore, if the directions of the induced moment rotations 
are opposite to those shown, the signs before the brackets 
are changed accordingly. 

The procedure to be used in the solution of a structure 
containing partially restrained members is about the 
same as that used in the usual Cross method. The 
nominal stiffnesses, nominal carry-over factors, and nomi- 
nal end moments for all the members are first deter- 
mined. Then the necessary modified values for the 
partially restrained members are found and _ substi- 
tuted for the corresponding nominal values. A partially 
restrained end may now be considered fixed, because all 
the moment that is carried across to it remains there. 
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The usual moment distribution process is then followed 
for the remainder of the analysis. 

The continuous beam‘ in Fig. 2 (a) has been selected 
as an example because it illustrates fully the application 
of moment distribution to partially restrained members, 
and because the results may be compared with those of 
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ExaMpLe oF Continuous BRAM WITH PARTIAL 
RESTRAINT 
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the Hickerson method. The nominal stiffnesses for s 
AB and BC are both 1.00, but the modified stiffness 


man oS (1.00) = 0.875. The nominal 


carry-over factors from A to B, from B to A, and from 
C to B are all — but 7 modified carry-over factor 
. 4(0.500 

from B to C is 3 + 0.500 (0.500) = 0.2857. At the 
ends B and C of the span BC, the nominal end moments 
ar —15.00 and +15.00, but the modified end moments 
are —[(15.00) + (1 — 0.500) (0.500) (15.00)} = —18.75 
and +[(0.500) (15.00)] = +7.50, respectively. These 
modified values are then distributed according to the 
usual Cross method, as shown in Fig. 2 (b). It should be 
noticed that the moment carried over from B to C is 
(0.2857) (+8.75) = +2.50. 
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Relation of Reynolds’ Number R to Manning’s n 


By Rosert E. Kennepy, M. Ao. Soc. C.E. 
Denver, Co to. 


|? is frequently of interest to those working with pi 


friction factors involving Reynolds’ number, R, 
to find its equivalent in the more familiar Manning's 
2 

n. For this purpose the three factors, f in H, - 


nin V = 


2/3¢1/2 
ee and R = -. can be directly 


related in a single equation which lends itself readily to 
the construction of a simple alinement chart like that 
shown in Fig. 1. 

To the many advantages of using the Manning formula 
may be added the fact that it can also be converted 
ito the friction coefficient, \, with which Reynolds’ 
tumber is usually plotted. This is equivalent also to 
Darcy's f, and is essentially the same as the Weisbach, 
Chezy, or Fanning friction factor. 


Figure 1 shows the relationship between Reynolds’ 
number, Manning’s m, and Darcy’s f in an alinement 
chart in which R is reduced to a velocity of 1 ft per sec 
to simplify the computations, and kinematic viscosity, 
v, is fixed at a mean temperature of 59 F. Other veloci- 
ties and viscosities are a matter of simple arithmetic, 
since they are both straight-line functions of Reynolds’ 
number. 

The kinematic viscosity for temperatures between 32 
and 85 F is readily found in standard reference tables. 

The nomograph also shows that temperature has an 
influence, though small, on Manning’s n. For instance 
in Example 3, which follows, a change of water tempera- 
ture from 59 to 33 F decreased m from 0.017 to a little 
less than 0.016. 

The mathematical relationship of these functions is 
simplified by the fact that Darcy's f and Manning’s n 
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can be solved simultaneously to eliminate both s and V. 

The resulting equation is 

(10.8 n)° 
P i 


Substituting this in the Reynolds number equation 
eliminates D and leads to 
R_ (13.6 n)* 
_ 
Inserting 1.25 for the value of the kinematic viscosity 
at 59 F, and using a velocity of 1 ft per sec yields the 
equation 


R= (1) 


.. «(2) 


5.16 n® 10" 
R = -— i oobi .. (3) 
f 
which is plotted in Fig. |. Equation 3 is not difficult 
but it requires more time to solve than to lay a straight- 
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Fic. 1. Nomoorapnu or R, n, ANp f 


For Water in Pipes and Open Channels at Temperature of 
59 F and Velocity of 1 Ft per Sec 


Vou, No. 
edge on the figure. A nomograph for any velocity ang 
any water temperature may be made by the addition 
of two more columns to Fig. 1. Such a chart was cop. 
structed but it seemed more roundabout to use than to 
solve the two simple arithmetical operations involyeq 
by hand. 

Example 1. To find R with f and » given. A structure is de. 
signed for n = 0.014, f = 0.020, and a velocity of 5 ft per sec, no 
water temperature given. What is R? 

On the chart a straight line from f = 0.020 through » = (pj, 
cuts the R column at 5.0 X 10%. This is for a velocity of 1 ft per 
sec. Then R for 5 ft per sec is 2.5 & 10° at an assumed wate 
temperature of 59 F. 

Example 2. To find » with R and f given. A structure is ob. 
served to have f = 0.018, a velocity through it of 20 ft per sec, ang 
a computed R of 4.0 X 10°. Water temperature is assumed to be 
59 F. What is Manning’s n? 

If a velocity of 20 ft per sec has an R of 4.0 X 10’, then a velocity 
of 1 ft per sec has an R of 2 X 10%. A straight line between R = 
2.0 X 10° and f = 0.018 cuts the » column on the chart at 0.017 

Example 3. To find effect of water temperature on Manning’; 
n. 

In Example 2 the water is found to have a temperature of 33 F 
instead of the 59 F assumed. This increases » and reduces the 
computed R from 4.0 X 10’ to 2.6 X 10’ for the given velocity of 
20 ft per sec. A velocity of 1 ft per sec would have an R of 1.3 x 
10°. A straight line on the chart between R = 1.3 X 10° and / = 
0.018 cuts the » column at about 0.0157 instead of the 0.017 previ. 
ously found. 


While the equation of the nomograph was developed 
primarily for full circular pipe sections, it =< applied 
to open-channel conditions to ascertain an R based on 
the idea that the diameter of a pipe, D, is a parameter 
equal to 4R of an open channel. 


NOMENCLATURE 


R = Reynolds’ number, non-dimensional 

V = mean velocity through cross section, in ft per sec 

D = diameter, in ft = 4 times hydraulic radius for full circular 
section 

R_ = hydraulic radius, in ft 

» = kinematic viscosity, in ft? per sec 

f = friction factor in Darcy formula, in ft per sec, also known 

as A 

H, = total head lost in energy grade, in ft 

=f 

L_ = length of section, in ft 


H, 
a oe L = slope in ft per ft of energy grade, or slope of water sur- 


face if flow is uniform 
¢ = acceleration due to gravity = 32.2 ft per (sec)* 
n = friction factor in Manning formula, in (sec)? per ft 





Horsepower Chart for Spur Gears 


Convenient Nomograph Solves Formulas in Movable-Bridge Specifications 
By E. G. Pautet, Assoc. M. Am. Soc. C.E. 


Beioce Desicner, State DerpartTMent or Hicuways, Baton Rouce, La. 


CCORDING to the Standard Specifications for 
Movable Highway Bridges (1938), of the American 
Association of State Highway Officials, in the design of 
spur gears the permissible tooth load is to be determined 
from the formula 


+ ff ,. Weenie tee 


in which W = permissible tooth load, in Ib 
S = permissible fiber stress, in Ib per sq in. 


P = circular pitch, in in. 
f = face width of gear, in in. 
y = afactor depending upon the number and form of the teeth 


The permissible fiber stress, S, on a gear tooth s 
limited by the formula 


ome 
5S = Ss» (: _ 4,200 46,2001 — ) z. 
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i wich V is the velocity at the pitch circle of a gear, in 
ft per min. Two of the values specified for S, are, for 
Class C forged-steel gears, S», = 22,000 Ib per sq in., and 
for cast-steel gears, S, = 20,000 Ib per sq in. Values of 
» for two much-used forms of gear teeth are, for 20° 
‘nvolute stub teeth (Nuttall system, pinion with not less 
than 14 teeth), 


y= 07s — 8 
and for 20° involute standard teeth, 
912 ; 
y = 0.154 — ee (4) 


in these formulas N is the number of teeth on the gears. 
The application of Eqs. 1, 2, and 3, or 4, can be much 
simplified by using a nomograph, which will give results 
sufficiently accurate for most practical purposes. 
The nomograph shown in Fig. 1 gives the solution of 
Eqs. | to 4, and the horsepower rating of the gear. The 
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Fic. 1. Horsepower CHART FOR 20° INVOLUTE STUB AND 
STANDARD Cut-TootH GEARS 


horsepower scale facilitates the choice of gears once the 
horsepower of the prime mover is known. The nomo- 
graph has been prepared for gears whose velocities at 
the pitch circle are, in general, less than 150 ft per min. 
This is usual when the machinery is connected to the 
prime mover through a gear reducer. 

The derivation of the equation for the horsepower scale 
may be of interest. First, Eq. 2 is rearranged: 


7 * V 6,200 ' 
S = Ss(1 — 7300 yo a 1) an (2a) 


For velocities of less than 150 ft per min at the pitch 
circle of the gear, the omission of the number 1 under 
the radical sign of Eq. 2a will introduce an error of less 
than 1% in the value of S. This simplification leads to 


| V__ /6,200 =, 
S) Ss — _ [Or < = _ "7 1/3 
(1 4,2004 we) al — 001875 1 


..«. (26) 


, ; NP , 
Che pitch diameter being D = ——, the circumference at 
T 


COU NP 
the pitch circle is —-, in ft, or — 


i 1° If we let R represent 
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the number of revolutions per minute, then the velocity 
V, in ft per min, is 


V =- ja crete (5) 
Substituting this value in Eq. 2) yields 


Ss 


s.(1 — 0.01875 APR) 
0.005413 S, (184.7 — VNPR)...... (2c) 


Introducing the value of S from Eq. 2c into Eq. 1, and 
letting f equal unity, we obtain for a gear face of | in., 


W = 0.005413 S, (184.7 — VNPR) Py... .(6) 
Now the horsepower equals 


Work done per min _ WV WNPR (7) 
33,000 rage 


~ 33,000 33,000 12 


Therefore, substituting in Eq. 7 the value of W from 
Eq. 6, and using the values of y from Eqs. 3 and 4, we 
obtain, for 20° involute stub teeth, horsepower equals 


aa ae ~~ _ 1.033\,, NPR 
0.005413 (iss. yvPr Y(o. is N eg APe. 


: oe 

and, for 20° involute standard teeth, it equals 
oo 7 — alnpr (0.154 — 2:212\p_NPR. 
0.005413 si( 84.7 ynrr)(0.154 N )PAre. 
+ oie 


Use of the nomograph is illustrated in the following 
example : 





Find the face required for a forged-steel pinion fastened on the 
low-speed shaft of a gear reducer. 

Data: 7'/:-hp electric motor, 830 rpm, full load speed, con- 
nected to the high-speed shaft of the gear reducer, which has a 
123:1 ratio. Efficiency of reducer assumed at 95%. Sy, = allow- 
able for forged steel = 22 kips per sq in. Pinion to have 14 teeth, 
20° involute standard cut. 

By A.A.S.H.O. specifications, the face of the pinion should lie 
between a 1.5 circular pitch and 3.0 circular pitch. The circular 
pitch should, in general, be not less than 2 in. The pinion is to 
be designed for 150% overload. 

First Solution: The normal load is increased 50% and used to 
find the face width. Try pinion 


P = 2.51 in. circular pitch ~ 1'/, diametral pitch 
= 6.75 


R= 193 
N = 14 teeth 
f = 1.5 circular pitch = 1.5 X 2.51 in. = 3.77 in. min 
The horsepower equals 7.5 X 95% X& 150% = 10.7, and the horse- 
power per inch of face = aie = 2.84 
3.7 ¢ in, 
From the chart, the horsepower is obtained as follows: 


PNR = 237 


Beginning at the extreme left scale of the nomograph, draw a 
line from PNR = 237 to the number of teeth scale, N = 14 (stand- 
ard), which will intersect the non-graduated line of the nomograph. 
From this intersection, draw a line to the pitch scale, P = 1'/, 
(diametral), which will intersect the tooth load scale, and the tooth 
load (under Sg, = 22 kips per sq in.) is recorded. From this inter- 
section, draw a line to PNR = 237, on the extreme right scale of 
the nomograph, which will intersect the horsepower scale. At 
this intersection (under S, = 22 kips per sq in.), the horsepower 
rating of the gear is read. 

Thus the horsepower is 2.69 < 2.84 required, W = 4.5 kips, 
but using a 4-in. face (1.5 circular pitch < 4 in. < 3.0 circular 
pitch), the horsepower is 4 X 2.69 = 10.76 > 10.7 required (O.K.). 
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Second Solution: The face width is obtained for normal load pitch = 3.42 in. < 5 in. face < 3.0 circular pitch = 6.84 in, (O.K) 
NP 14 X 2.61 in 


and then increased 50% to allow for 150% overload. Try pinion pe ates fe uti he pitch di ; 
t t t t t ——62 
P = 1*/,diametral pitch © 2.28 in. circular pitch } eS ee 7 3.14 , 
R = 6.75 cPNR = 215 11.19 in. 
14 X 2.28 in. 


N= 14 
f = 15 circular pitch = 1.5 XK 2.28 in. = 3.42 in. min. 
The horsepower equals 7.5 X 95% = 7.13, and for a 1-in. face it : , 

7.13 = The final adoption of the pinion will depend op 
equals ~ 2.09. From the chart the horsepower equals whether the allowable maximum bore is equal to or 
2.2 > 2.09 (O.K.). W = 4.1 kips per sq in Final pinion face = | gTeater than the required diameter of the shaft. If the 
3.42 X 150% = 5.13in. Adopt/ = 5in. Horsepower ofpinion= bore is insufficient for the shaft, a pinion with more 
22 = 110 >713 * 150% = 10.7 (OK). 15 circular teeth will have to be tried. 


In the second solution the pitch diameter is ears) Wl 10.15 in 


3.42 





Shear and Bond Stresses in Wedge-Shaped Reinforced 
Concrete Beams 


By Rosert B. B. Moorman ~ 


Associate Proressor or Civic ENGineerinc, University or Missouri, Cotumsia, Mo. 


ITH the more extensive use in recent years of re- d 
inforced concrete beams of variable depth, it But dx (d) = tan a + tan a, and dT = vbdx or 
might be of interest to restate the derivation for the unit ar 
shearing stress in wedge-shaped beams. ge . . ; 
Let Fig. 1 represent a portion of a wedge-shaped dx vb, where v is the unit horizontal shearing stress 
beam with the stresses and dimensions shown thereon. and } is the width of the beam. 
Equation 4 may then be rewritten 


; 
on 
0 = — ip (tan a, + tana,)..... (5) 
and 
3 7 a7 ~ ie 
; | or 1 | M | ; 
Siw vy —M(tan a, + tana) | 
' ! bjd . 








Equation 6 is the desired expression for the unit 
shearing stress in a wedge-shaped reinforced concrete 
Fic. 1 : beam. 

In order to derive the expression for unit bond stress, 


Consider a bending moment V as acting at the section. let us consider the change in stress in the steel in the dis- 
Let 7 be the horizontal component of the stress in the tance dx. The horizontal component of this change in 
steel. Then by taking moments about the resultant of stress is dT. The change in the stress in the direction 


the compressive stresses we have of the reinforcement is ot and the length of the bars is 
VU ’ 





M = ZT a 
io ae os Z (1) a If Zo is the perimeter of all the bars at any 
Differentiating Eq. 1, we have section and u is the average unit bond stress, then we 

have 
ZdM — MdZ 
dT= 7 (2) dT _ Loudx , 
COS a cos a pe 
Dividing both sides of Eq. 2 by the differential dx 

gives dT 1 . 
dT dM1 MdZ (3) parsir > Sant ane’ Flan 


dx dxZ Zdx™* 
Now the rate of change of the bending moment, 
dM/dx, at any section is the shear, V, at that section. we have 
Also, by definition Z = jd. Then upon substituting 
these expressions in Eq. 3 we have | M 
ae —| V = (tan a, + tan a,) 9) 
Fe t - amhE@® (4) Kg : 
ao 2 rw we 4 which defines the unit bond stress. 


Noting that a = vb and substituting Eq. 5 in Eq. » 


3s Ss =, & 
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OUR READERS SAY— 


In Comment on Papers, Society Affairs, and Related Professional Interests 





Stress Analysis of Three- Ring 
Brick Sewers 


lo rae Eprror: Mr. Sawyer’s article on “Simplified Stress 
Analysis of Three-Ring Sewers,” in the November issue, offers use- 
ful equations for designing structures of this type. Considering 
that the equations may be used for design purposes, it is advisable 
that some form of a check be made. A more rigorous theoretical 








For a uniform horizontal load, equal to one-third of the vertical 
load and extending over the rise of the arch on both sides, acting 
toward the arch center, the transformed equations will become: 
Hy = 0.134wR, and My = —0.011wR*. Adding the above results, 
the final equations are Hy = 0.694wR, and My = 0.034wR? (tension 
at inside face of ring). 

With these results, it is possible to obtain the maximum mo- 
ments, thrusts, and shears. At the spring line the thrust NV, = wR; 
the moment M, = 0.061wR? (tension at inside face of ring); and 

the shear V, = 0.361wR. 
When the shear is zero, the direction of the 
thrust is tangent to the curve of the arch. The 














which is equal to wR sin @ and the horizontal leg 
equals 0.694wR — '/ywR (1 — cos@). The re- 
sulting angle @= 57° 12’, and the thrust N= wR. 

An equation is formed by taking moments of 
all forces to the right of any section through the 
arch rib of the left half, in terms of polar coordi- 


oe 
7 
Center Line of Ring YY 0.694 wk l | value of the central angle for this point is de- 
Berry wi b YY MOMENTS rived from a right triangle, the vertical leg of 
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\ 8 
om 
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nates. If the equation is differentiated with 
respect to (@) and the results equated to zero, 
two angles will be found where the moments 
equal zero. They are 28° 3’ and 77° 56’. 

By using the crown as an axis for moments 
of all forces to the right of the above points, 
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Fic. 1 


analysis may be based on two equations given in Vol. II of Modern 
Frame Structures (by Johnson, Bryan, and Turneaure) for the mo- 
ment and thrust at the crown of a hingeless arch. Dropping the 
moment of inertia, J, which is constant, and changing to polar co- 
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\rs Fic. 3 


| 
| 
j 
| 
| 
J N 


ordinates shortens the process of integration. Then ds = Rdé, 
«= Rsin@, and y = R(1 — cos@). 

If we adopt a uniform vertical load on the span of the arch, 
the transformed equations will become 


“cn Saf M'(1 — cos 0)d0 — f M'd0 f (1 — cos 6)d0 
R [fi — cos6)d0}* — fdef (1 — cos6)*d0 
u, ~ £M'd0 Sf (. — cos 0)*d0 — f/M'(1 — cos 6)d0f(1 — cos 6)dé 
[Sl — cos 6)da}? — de f(1 — cos 6)*d0 


If these two equations are integrated between the limits zero and 
- » 


~. the equations reduce to Hy = 0.560wR, and M, = 0.045wR?. 














the shears are found to be 0.107wR and 
0.216wR, respectively. 

The accompanying Fig. 1 shows the results 
of the above computations. For the purpose of 
comparing the results with those obtained by 


= Length of Center Line of Ring =. Mir. Sawyer an arch of 10 ft inside diameter and 
Fic. 2 an earth cover equal to 10 ft at the crown has 


been selected. The vertical load is equal to the 
product of the unit weight of earth by the area bounded between 
two vertical lines drawn from the ends of the spring lines of ex- 
trados up to the ground surface, the line of the intrados, and 
the ground surface. 

The dotted lines in Fig. 2 are plotted results from Mr. Sawyer’s 
equations, and the full lines are those of the writer. The values of 
the moments and shears at and near the crown differ by large 
sums. This can be explained by applying loads of both methods 
to a section of arch between crown and point of zero moment, and 
computing crown moments and left-end shears. Figure 3 carries 
out this method and indicates that the results of both methods 
shown by Fig. 2 are substantially correct. The divergence of the 
results is caused by replacing the uniform load with concentrated 
loads too widely separated. 


Needham, Mass. Scotr W. Orr, Assoc. M. Am. Soc. C.E. 





Ground- Water Supplies in the 
Mid-Continent Area 


To THe Eprror: I have noted with interest George S. Knapp’s 
paper, ‘““‘Water Resources of the Mid-Continent Area,” in the 
October issue. The problem of supplying water to industries, 
municipalities, agriculture, and other uses in this region is one that 
is receiving increasing attention, and the recent occurrence of 
droughts has greatly emphasized this problem. 

In the article it is indicated that surface water reservoirs are 
subject to large amounts of evaporation and that evaporation from 
water surfaces in pans during the past 15 years has increased as 
much as 10 in. annually. In areas of low precipitation and ex- 
tremely low runoff, such as the mid-continent area, the question 
of evaporation losses from surface reservoirs becomes one of the 
controlling factors in selecting the type of water-supply source. 

The decline of ground-water levels in this area during the past 
decade has forced many localities to investigate all possible sources 
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of water supply to replace or augment their existing ground-water 
supplies. In many instances, surface waters are not available and, 
if available, are not sufficient to satisfy the needs of the com- 
munities, which are now faced with the problem of going farther 
afield for their water. 

Attention should be called to the possibility of making use of 
present ground-water reservoirs by increasing the infiltration of 
surface water in the area serving as an intake into these ground 
reservoirs. In 1935 L. K. Wenzel, in U.S. Geological Survey 
Water Supply Paper No. 772, stated that ground-water levels in 
the Platte River valley in central Nebraska are affected by the 
infiltration of surface irrigation waters. Mr. Wenzel reported that 
in 1935 the ground-water level in the vicinity of Lexington, Nebr., 
was from 10 to 15 ft above the level in 1896, doubtless resulting 
from seepage of irrigation water. In California it is common prec- 
tice to spread surface runoff water over land areas, the water seep- 
ing through to recharge the ground-water storage. 

Inasmuch as it is recognized that infiltration and seepage from 
irrigation waters may increase the available ground-water supplies, 
why not also recognize the possibility of increasing such supplies 
generally throughout a large region by certain land-use practices on 
agricultural areas. As stated in Nebraska Agricultural Experi- 
ment Station Research Bulletin 112, tests on small areas have 
shown that the presence of crop residues (mulch) and the operation 
of certain land-use practices increase to some extent the intake of 
water into the ground. Land-use practices that will conserve 
moisture for agriculture may, in some cases, be used to conserve 
moisture that will find its way into ground-water storage. 

The Hydrologic Division of the Soil Conservation Service has 
established an experimental watershed in the mid-continent area 
near Hastings, Nebr., to study the effect of land use on the con- 
servation of soil and moisture and on floods. Although the ground- 
water table in the vicinity of this watershed is too deep to be ma- 
terially affected by the intake of water on the ground surface, the 
data on rates of water intake of the soil under different treatment 
should be very useful to water-supply consulting engineers in the 
region described by Mr. Knapp’s paper. 


Lioyp L. Harrop, Assoc. M. Am. Soc. C.E. 
Associate Hydraulic Engineer, U.S. Soil 


Washington, D.C. Conservation Service 





Designing Bridges for Unusual Trailer 
and Truck Loadings 


Dear Str: In his paper on “Developments in Western Bridge 
Engineering,’ in the December number, Mr. Housecroft points 
out the possibility of large overstresses in bridges due to unusual 
trailer and truck loadings. 

Sufficient consideration has not been given to this possibility in 
most highway bridge specifications. On four-lane bridges, the 
problem is important only in connection with the design of stringers. 
But on two-lane bridges it may influence the design of floor beams, 
and on short spans it may, to some extent, influence the design of 
girders. Mr. Housecroft calls attention to one of the important 
elements in the problem—the ratio of live to dead load in the 
structure. 

A few years ago the Allegheny County Authority, in preparing 
specifications for a large bridge program, included clauses requiring 
investigation of the structures for an 80-ton trailer load in conjunc- 
tion with normal vehicular and street car traffic loading. For this 
combination, an increase in unit stress of 50% above normal was 
permitted. All the bridges in this program were designed to pro 
vide for four lanes of traffic and two sidewalks. As a result, the 
trailer loading influenced only the design of roadway stringers, and 
the additional cost of the structure was relatively small. In this 
specification, however, the normal vehicular loading used for short 
spans was somewhat larger than that provided by the H-20 loading 
of the American Association of State Highway Officials’ specifica- 
tion. The specification of the Allegheny County Authority also 
provided for the investigation of all members for a live load 50% 
in excess of normal with a maximum increase of 25% in unit 
stresses. 

By these clauses, a design was obtained giving a reasonably 
constant factor of safety for any condition of emergency overload- 
ing. As Mr. Housecroft points out, the present H-loading speci- 
fications do not accomplish this purpose. This is particularly true 
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for members receiving maximum stress from short loaded lengths 
and for members in which the ratio of live to dead load is high, 

Engineers responsible for the maintenance of old highway 
bridges generally find the safe load limit controlled by the capacity 
of members receiving their maximum stress from short loaded 
lengths. Present specifications, to a large extent, perpetuate this 
weakness in highway bridge design. With relatively moderay 
additional initial expenditures, our bridges could be made adequate 
to carry any unusual heavy trailer or truck loads without serioys 
overstress. 

It is possible that the use of some of our highways for nationa) 
defense purposes may give further importance to this problem q; 
this time. Bridges designed for H-15 or H-20 loading may lt. 
adequate to carry most military equipment, but it seems probable 
that the full use of our highways for such purposes will require, a 
least occasionally, the transport of equipment with very heavy axle 
concentrations. 


G. S. Ricuarpson, M. Am. Soc. Cg 


Pittsburgh, Pa. Consulting Engineer 





Solutions for Land Subdivision 
Problems 


To THe Eprror: With reference to Mr. Kinslow’s article on land 
subdivision problems, in the August issue, and the subsequent dis. 
cussion, it appears that the solutions illustrated in the accompany. 
ing Figs. 1 and 2 have the advantage of easy visualization with rela- 
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tive simplicity. It will also be noted that they may be extended 
to cases where AB is not a straight line. 

In the first case, where BJEF is a trapezoid, the resolution into 
triangles makes less difference in simplicity, but because of the 
general familiarity with the relationships of triangles the addition 
of an area to produce a triangle appears to be a useful general ap- 
proach. 

In Fig. 1 Angle DEF = 90°, and the distance AZ is unknown: 
in Fig. 2 the Angle DEF is unknown and the distance AE known 
In both figures, P = A + B — 180°; h = dsin A; m =h/tanP,: 


f=m—dcosA; q=fh/2. InFig.1, P = A+B — 180°;h=d 


sin A; m = h/tan P; f = m —dcos A;q = fh/2; s = mh/2;S=¢ 
+ T; M?/m* = S /s; M = (m*S/s)**;x = M—/f. In Fig. 2, M = 


f +x; v =(Msin P) (M cos P)/2;w = T + ¢q — 2; and y = 2w/M 


sin P. The symbols have the following general significance and 
the assumed numerical values: 


1 = angle BAD (known) tan! 0.8 = 53° 07° 57° 
B = angle ABC (known) 149° 29’ 14” 

d = distance AB (known) 250 ft 

f = distance PA (computed, step 4) 330 ft 

a = distance BJ (computed, step 2) 200 ft 

m = distance PJ (computed, step 3) 480 ft 

M = distance PE (computed) 600 ft 

P = angle CPD (computed, step 1) tan~! 5/12 = 22° 37’ 11" 
q = area ABP (computed, step 5) 33,000 sq ft 

s = area BJP (computed) 48,000 sq ft 

S = area EFP (computed) 75,000 sq ft 

T = area ABFE (known) 42,000 sq ft 

v = area EPQ (computed) 63,905 + sq ft 

w = area EFQ (computed) 11,095 — sq ft 

x as 


distance 1E (known in second case; 
required in first case) 270 ft 
= distance FQ (required in second case) 96.16 — ft 


< 


The foregoing numerical values were chosen for simplicity @ 
checking the calculations, but the equations are perfectly gener! 
If v is greater than S, the value of y will be negative. 

In both figures P is the intersection of AD and BC continued. 
and BJ is perpendicular to AD. In Fig. 1 EF is perpendicular ‘0 
AD by hypothesis; in Fig. 2 EQ is drawn perpendicular to BC 


Portland, Ore. Howarp B. STantey, Assoc. M. Am. Soc. CE 
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Private vs. Government Enterprise 


e Srr: It is highly desirable from several standpoints to 
he history of engineering and of engineer pioneers, and for 
ofan son articles depicting the various phases of the profession 
- ,lways welcome. Therefore Prof. W. E. Howland’s paper, 
I Concept of Engineering—Development of the Eighteenth 
Century,” in the November issue, would be especially appreciated 
. cee not for certain notes which, it seems to me. indict the 
economic system of free enterprise rather than inveigh 
: the evils of a few or the mistakes of early development 

se notes are the unnecessary emphasis on government schools, 
the implication that free enterprise is synonymous with unrestricted 
ind the inference that all the benefits of science and engineer- 
grabbed by the few and that nothing goes to the benefit of 
the many under such an economic system. 

Professor Howland shows that industrial progress began as a 
private enterprise Presumably the benefits of that progress could 
have been obtained whether private or government enterprise had 
prevailed, but because of the lack of motive in the latter case, the 
ouestion remains—would these benefits have been obtained? 

, Benefits of scientific progress will come to others in three forms 
new jobs or reduced costs of needed goods, or new goods to satisfy 
new and old needs. The full benefits can be obtained by the com- 
mon people only when put into products that they can use at a 
price which they can afford to pay—that is, at a price within reach 
of their earning power. They can be made available only when 
someone with foresight and understanding undertakes the risk 
and responsibilities of providing the product. Certainly, if the 
laborer is worthy of his hire,’ the entrepreneur deserves a fair 
proht 

In the early stages of the industrial revolution, factories and 
working conditions were undoubtedly crude. Nothing else could 
have been logically expected, for it takes time to develop non- 
material as well as material things; the revolution of the better 
social order is slow, not so much because of the repression by the 
few but because of the mental inertia of society as a whole. It is 
probable that working conditions were no worse under the new 
order in that day than under the preceding one. It*has taken over 
100 years to accomplish the little improvement of putting the bur- 
den of risk of accident on the industry instead of the employee. 

It should always be remembered that any government or agency 
created by government is still run by men. A government has no 
superior intellect above that of the best individuals available to 
assume government duties. It has no form of magic by which the 
benefits of science or engineering can be obtained without work or 
without some form of commerce. It has no means for the produc- 
tion of wealth, or the creation of wants, or the production of goods 
to satisfy the old or the new needs except those available to private 
individuals. It has power only to enforce commands, good or bad, 
and may block progress as readily as advance it; and if its personnel 
is admittedly “sitting on top of the world,” it may be counted on to 
block rather than to aid progress. 

Finally, in comparing the benefits of science through private or 
government action, one should not overlook the research labora- 
tories now operated by the larger private industrial corporations, 
or the universities that exist by private endowment from wealthy 
individuals, 


EpGar E. Foster, Assoc. M. Am. Soc. C.E 
Omaha, Nebr. Associate Engineer, U.S. Engineer Office 





Preserving Leather Book Bindings 


fo tHe Eprror: Along the lines of previous items in Crvi. 
ENGINEERING on preserving leather book bindings, a formula for a 
dr ssing given in the British Museum Quarterly (Vol. 2, No. 3, De- 

mber 1927) may be of interest. This calls for 7 oz (avoirdupois) 
o! anhydrous lanolin, '/, oz (avoirdupois) of beeswax, 1 oz (fluid) 
t cedarwood oil, and 11 oz (fluid) of hexane. 

Dissolve the beeswax in the hexane, being careful to keep away 
from iny flame that might ignite the hexane. Then add cedar- 
wood ou, and last the lanolin, which previously should have been 
by warming. Shake the mixture well before using. This 
g00d mixture for vellums as well as leathers. Before using the 
ug the leather should be washed as usual, and dried for several 


Sotter 





daysinawarmroom. Then the dressing should be rubbed in well, 
and after 48 hours the surface may be polished. 

For the preservation of old vellum and paper, use a 2% solution 
of celluloid in equal volumes of amyl acetate and acetone. Give 
the sheet several coatings with a soft brush, and allow each coat to 
dry before applying the next one. 

Epwin 5S. Fickxes, M. Am. Soc. C.E 
Annapolis Royal, Nova Scotia 





Geography at Grand Coulee 


To tue Eprror: The cover of the December number of Civu 
ENGINEERING shows one of the best pictures of the Grand Coulee 
Project that I have yet seen. It is so good that space might well 
have been given in that issue to a description. 

For instance, in the right foreground is the contractor's town, 
which already shows the effect of water in combination with soil, 
as indicated by the growth of trees. In the center foreground are 
the contractor’s camp and shops, with the aggregate conveyor 
beit terminating in the stock piles of graded sand and gravel. A 
conveyor belt extends from the stock pile to the twin concrete 
mixing plants. 

The engineers’ town is reached by crossing the river by the 
cantilever bridge in the foreground. The trees growing there 





UNUSUAL VARIETY OF DETAIL IN AERIAL VIEW OF 
RECLAMATION PROJECT 


Cover Photo from December Civit ENGINEERING 


again indicate the effect of water in this otherwise arid region 
Immediately upstream from the dam is what appears to be an is 
land, but is actually a collection of logs, trees, and trash conveyed 
by the river from lands upstream as they became submerged by the 
rising waters of the lake. It is interesting to note that this trash 
was alive with rattlesnakes seeking refuge from the rising water. 
During the summer of 1940 before the lake level was lowered tem- 
porarily the trash was towed to shallows (which later became ex 
posed) and destroyed by fire. 

At the power plant building at the shore end there may be dis 
cerned a separate building which is about seven stories high. This 
is for office and warehouse purposes and gives a slight idea of the 
proportions of the project. 

Seattered in the middle background are the various towns and 
subdivisions laid out by private concerns, and in the center back 
ground at the top of the picture are the dim outlines of Steamboat 
Rock, which will become an island in the balancing reservoir to be 
formed by upper and lower dams in the Grand Coulee. The gray 
ish color on either side of Steamboat Rock is surface water in the 
bed of the Grand Coulee. 

P HetTHERTON, Assoc. M. Am. Soc. C.E 


Executive Officer, Washington 
Olympia, Wash State Planning Council 
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Analysis of Rainfall Records 


Dear Srr: In an article by Hugh F. Kennison, in the November 
issue, entitled ‘‘Sixty-Year Rainfall Record Analyzed,” it is stated 
that ‘‘a longer record tends to reduce the magnitude of the intensi- 
ties of precipitation for each frequency curve, and this effect in- 
creases with the rarity of recurrence of the sterm.’’ This statement 
is undoubtedly true in the record used in the article and will be 
true in many other cases. However, it should not be understood 
toapply universally. The effect of a longer record will, in any case, 
depend on the relative intensities of precipitation occurring in the 
supplementary period as compared with those occurring in the 
original period. A supplementary period of high intensities would 
increase the magnitude of intensities for the frequency curves. 

In the accompanying table rainfall intensities at Louisville, Ky, 
from a 40-year record are compared with those from a 24-year 
record. The intensities are from data of the automatic recording 
rain gage of the U.S. Weather Bureau. The intensities shown in 
the table are based on the ‘‘extended duration principle,”’ as used 
by Mr. Kennison. However, the values for Louisville are from 
actual rainfall rates rather than from smooth curves based on the 
actual rates. 

It will be observed in the table that the longer record reduces the 
magnitude of the intensities for some durations but increases the 
intensities for other durations, while some are unchanged. The 
total change, considering all durations, is less for the more frequent 
storms (2-year frequency), but the changes are more uniform in 
direction for the rarer storms. The maximum change for any dura- 
tion is only 8.9%, which is not a large variation for rainfall data. 

Computations for intermediate frequencies, such as 4-, 8-, and 
16-year frequencies, give results similar to those shown in the 
table—that is, the intensities based on the 40-year record are in 
some cases greater than, in some cases less than, and in some cases 
equal to those based on the 24-year record. Computations based 


RAINFALL INTENSITIES AT LovuIsvILLE, Ky., FROM A 40-YEAR 
Recorp COMPARED WITH THOSE FROM A 24-YEAR RECORD 


2-Year Frequency 24-Year Frequency 
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INTENSITY INTENSITY 
In rer He In. Per He 
DuRaA “ —_ ~ 
TION From From From From 
IN 24-Year 40-Year CHANGE 24-Year 40-Year CHANGE 
Minutes Record Record % Record Record % 
5 4.44 4.56 +2.7 9.24 9.00 —2.6 
10 3.54 3.48 —-1.7 6.90 6.86 —0.6 
15 3.00 2.96 —1.3 5.60 5.41 —3.4 
20 2.58 2.58 0.0 4.77 4.47 —6.3 
25 2.38 2.37 —0.4 4.03 3.73 —7.4 
30 2.08 2.08 0.0 3.44 3.43 —0.3 
45 1.65 1.65 0.0 2.43 2.42 —0.4 
60 1.26 1.33 +5.6 2.00 1.95 —2.5 
80 1.05 1.12 +6.7 1.82 1.80 —1.1 
100 0.89 0.90 +1.1 1.62 1.51 —6.8 
120 0.79 0.77 —2.5 1.36 1.27 —6.6 
180 0.57 0.55 —3.5 1.00 1.00 0.0 
240 0.45 0.41 —8.9 0.79 0.82 +3.8 
300 0.36 0.36 0.0 0.64 0.67 +4.7 
360 0.30 0.30 0.0 0.54 0.57 +5.6 


on 32 years of record, intermediate between the periods shown in the 
table, also give results similar to those shown for 24 and 40 years 
of record. 

In 1921 the Commissioners of Sewerage of Louisville adopted a 
15-year rainfall curve for design of combined sewers and drains, 
based on the 24-year record referred to. In 1929 this curve was 
studied in the light of the 32 years of record then available, and it 
was stated (in a ‘Report of Commissioners of Sewerage of Louis- 
ville,” dated October 16, 1929) that “this curve . . . is still applica- 
ble and that no change is required.”” This statement is more or 
less in line with the data presented herein. 

C. FRANK Jonnson, Assoc. M. Am. Soc. C.E. 
Senior Engineer, Commissioners 


Louisville, K y. of Sewerage of Louisville 





The Stepping Method of Stadia 


To tHe Eprror: In “Shortcut to Indirect Leveling” in the De- 
cember issue, Mr. Alsup is describing a method similar to the step- 
ping method of stadia. In practice the stepping method of stadia 
is used as follows: To “turn up” one space or set the line of sight 
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on a +1% grade, level the telescope and see where the top stadia 
hair intersects some well-defined object. With the slow-motion 
screw, turn the telescope up until the bottom stadia hair is in th, 
position formerly occupied by the top stadia hair. Additiongj 
spaces can be turned up by a continuation of the method. 

may be turned down by reversing the procedure. After the roq 
reading r (the reading where the horizontal cross hair intersect; 
the rod) has been taken, the telescope may be re-set to facilitate 
reading the stadia intercept or distance. It will be convenient j, 
record the stadia notes according to the following tabulation: 


H. I. = 978.40 

Dist H. Anois + or — r R Evev. i 

75 274° 15’ 0 7.5 970.9 I 
160 268° 45’ 0 93 969.1 ’ 
480 109° +1 3.1 +1.7 980 } 

115 178° 20° +4 0.6 +4.0 982.4 by 
200 65° -4 10.7 —18.7 959.7 b 
370 47° 30° +1/2 1.6 +0.3 978.7 


The stepping method of stadia is hardly as accurate as stadis 
methods using vertical arc readings. But it is rapid, eliminates the 
use of stadia reduction tables, and is sufficiently accurate for most 
practical purposes. 

E. L. Harrincton, Assoc. M. Am. Soc. CR 
Instructo? in Civil Engineering, Agricultura) 
and Mechanical College of Texas 
College Station, Tex. 





Field Tests for Foundation Design 


Dear Sir: “Practical Shear Tests for Foundation Design” by 
Trent R. Dames, in the December issue, offers much interesting 
material for the foundation engineer. The use of field tests in 





conjunction with laboratory studies and the resulting correlations = 
are of special value. ye 
In Fig. 7 (2) Mr. Dames shows a graph of settlement against load A 
for a field-bearing test. The question arises as to the rate of appli- " 
cation of load. _ If the loads were added very rapidly, so as to elimi- 7 
nate the effect of consolidation on the soil, then the yield point = 
determined by the test would have a definite relation to the shear. scl 
ing strength of the soil. However, if the loads were applied at a pe: 
slow rate, the settlement curve would show both the effects of con. m 
solidation and plastic yield. In the latter case, the “yield point” he 
and resulting correlations would be meaningless. bee 
In discussing correlations between field-bearing tests and labora- cal 
tory shear tests, Mr. Dames has cited a theoretical value of 3.14 lite 
the proper ratio between the load at yield point and the shearing . 
strength of the soil. This ratio, given by Nadai, is for plane stress es 
in an elastic material. It is valid only for the case of a footing that - 
is extremely long for its width. Presuming that the bearing plat Le 
used in the tests was round or square, the ratio would have to be - 
determined for three-dimensional stress distribution. In this case, 
the ratio would no longer be a fixed constant, but would vary with "7 
different values of Poisson’s ratio. For a Poisson’s ratio of 0.3, the ! 
ratio of yield load to maximum shearing stress is 3.03. If Pois 7 
son’s ratio is increased to 0.5, the value becomes 3.47. Variations pre 
in the Poisson's ratio for the material tested may therefore account 
for the “‘spread” observed in different types of soil. - 
In view of the fact that soil in general is neither elastic, isotropic a 
nor homogeneous, one is hardly justified in attempting to carry out we 
the correlation ratio to two decimal places, anyway. Why not cal the 
the ratio 3 and forget the fraction? ead 
E. W. VaucHan, Jun. Am. Soc. C.2 dec: 
Chief Soil Technician, oe 
Balboa, C.Z. The Panama Canal "ts 
Civ 
no 1 
Error Corrected inte 
[Editor's Note: Attention of readers is called to the letter & a 
titled “Extraction of Square Root Simplified,” on page 660 of the C os 
October issue, in which a typographical error appears. The secon . 
sentence reads: “Setting y = x, and taking the the differential ¥* a 
have dy = i 2 ” The first equation should, of course, rs othe 
2/x he y 


y= Vx. 
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Frederick Hall Fowler—Society President for 1941 


\ CASUAL acquaintance would remark the military bear he served for 
his dignity of carriage, his forthright- 
The source of these traits is not 


| __$<———— 

Zw ederick H. Fowler 

ess of expression and action. 

hard to discover; many he inherited and the remainder he prob 
sbly imbibed from his boy- 


hood surroundings. 

His was a romantic youth, 
v so at least most boys 
would consider it. He was 
orn in an Army camp—in 
Fort Custer, Mont. This 
was Indian country and the 
fort took its name from that 
elebrated fighter, General 
Custer. In fact, Custer’s 
tragic death had occurred 
mly three years previous 
to Fowler’s birth. That in- 
dicates how close he was in 
time and place to the wild 
West in its heyday. 

Similar scenes and influ- 
ences came to bear upon his 
youth. His father was an 
Army officer, and it so hap- 
pened that his early life was 
spent largely in Army posts 
in the West. His common 
schooling completed, he en- 
tered upon a period of com- 
paratively settled life when 
he enrolled at Stanford Uni- 
versity At the outset, his 
ollege activities were largely 
iterary. He first majored 
n English and became im- 
mersed in college dramatics 
and similar campus interests. 
Late-—and very  fortu- 
nately, his friends believe 
he switched his attention to 
ngineering 

In this new channel of 
ollege activity his clarity 
t thought, his receptive 
and logical mind, promptly 
made him outstanding. Cer- 
tainly, the combination of 
academic and engineering 


studies has been a most fortunate one in his case. 


+} 


/ 


He exemplifies 
he success that should attend the proper fusion of cultural and sci- 
pursuits. In this, fate (or good judgment) put him several 
cades ahead of hisday. He had the breadth of training that mod- 
ri educators have been demanding for engineers 
sults, such a curriculum certainly must have many advantages 
His degree from Stanford University was Bachelor of Arts in 


To judge by the 





FREDERICK HALL FOWLER 


President of the American Society of Civil Engineers 


vu Engineering. Apparently there was no conflict of interests, gists Union 
incertainty in Mr. Fowler’s mind, for he immediately plunged tion. Aside from his active interest in all Society matters, he 


vu engineering work and has been active in it ever since, 


ainly in the coast states. First he was on construction, in charge 1928-1930 


( near Yuma, Ariz 


irveys in Michigan 


tion of District Engineer 





n the California section of the Laguna Dam across the 


ur teaching civil engineering at his alma mater and an- 
For twelve years following 1910 
he U.S. Forest Service at San Francisco, where he rose 
In connection with this work 


will soon forget. 


two years as engineering representative for the 
Federal Power Commission in California and Nevada. 

With this background he established, in 1922, a consulting office 
in San Francisco and has maintained it ever since. Particularly 


outstanding have been his 
services for the various 
branches of the government, 
such as for the Corps of En- 
gineers on dam design for 
California rivers, for the 
Federal Emergency Admin- 
istration of Public Works, 
for the flood protection of 
greater Kansas City, for the 
National Park Service, and 
for the Los Angeles Depart- 
ment of Water and Power. 
More recently he has been 
special consultant to the 
Public Works Administra- 
tion on the Fort Peck, 
Grand Coulee, and Bonne- 
ville dams. He was on the 
Board of Review of the 
Florida Ship Canal and the 
Passamaquoddy Project, and 
was chairman of the latter 
board. He was in charge, 
as director, of the National 
Drainage Basin Study cover- 
ing the entire United States 

During his busy profes- 
sional life, Mr. Fowler has 
otherwise contributed to the 
welfare of the profession. 
Two papers by him and a 
number of discussions have 
been printed by the Society. 
He also shared in the monu- 
mental report on earth- 
quakes, as a member of the 
Society’s Special Committee 
on Effect of Earthquakes. 
Other committee  assign- 
ments included those on 
Flood Protection Data and 
Masonry Dams. 

He has always interested 
himself in local engineering 


activities; he served on the Governor’s committee to investigate 
causes leading to the failure of the St. Francis Dam. And during 
1939 he was president of the San Francisco Section of the Society, 
as no one who attended the San Francisco Convention that year 
Other organizations that have profited by his ac- 
tive interest include the Seismological Society of America, the So- 
ciety of American Military Engineers, and the American Ornitholo 
He has been president of the Stanford Alumni Associa- 


served for one term as a member of the Board of Direction, from 
He thus brings to his new office a broad outlook on 
engineering and Society problems, developed over a long period 


period of Reference has been made to Mr. Fowler’s striking physical bear 


21lth Engineers 


«k On a proposed water supply for San Francisco. Then ing, so characteristic of the army man. This was probably ac- 
centuated by his service during the World War as Captain of the 
Those who have known him intimately for many 
years say that even from college days he exhibited those high 
mental and moral attributes which mark the exceptional man 
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One of his notable characteristics has always been his keen sense 
of humor, the ability to recall graphically and to relate enter- 
tainingly many amusing incidents. These may have reference to 
his social contacts or they may point a moral to some professional 
incident. But always he uses them to clarify and illustrate the 
thoughts or engineering conclusions that he wishes to convey. 

Strange as it may seem for an engineer, Mr. Fowler’s hobbies are 
travel, literary activities, and historical study. Soon after the 
completion of his college work, he spent a year traveling in Europe 
and in Egypt. His interest in literature, in languages, in biography 
and travel, has continued keen and has been further stimulated by 
the foreign excursions he has found time for in the course of the 
years. His keen observation and retentive mind have enabled him 
to acquire from these experiences a wide background of knowledge 
both geographical and historical. His associates love to induce 
him to make observations on his travels 

Another of Mr. Fowler's hobbies is observing the habits of birds. 
He is an experienced and enthusiastic falconer, and his holidays in 
California have been largely spent in indulging this fancy. As 
opportunity offered, probably on a Sunday, he and one of his sons 
would be found suspended by ropes over some cliff in the Coast 
Range, armed with a moving picture camera and making a graphic 
record of the private life of a family of falcons whose nest they had 
located. Time after time he would return to the same nest so as 
to film the whole life history, including the growth and develop- 
ment of each individual member, of that particular bird family. 

For some time he maintained a sort of refuge for falcons near 
his home. Mornings and evenings he spent training them, ob- 
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serving their characteristics and habits and making a writte, 
record. He is the author of several authoritative articles on birg 
life. One of these, illustrated with his own photographs, wa 
prominently featured in the National Geographic Magazine a fey 
years ago. 

In public, and especially on the rostrum, he appears to adyap. 
tage. He has an easy manner, a conversational but exact mode of 
expression, and a delightful humor that wins his hearers. Thy, 
talent should stand him in good stead during his coming term oj 
office. 

His gracious wife, who has made the Fowler home noted {fo 
its hospitality, has accompanied her husband on numerous trips 
The daughter of Dr. J. C. Branner, famous geologist and presiden: 
of Stanford University, Mrs. Fowler has lived both before and sinc 
her marriage in Palo Alto. Two sons have completed their wor 
at the University and are now on their own. 

Aside from his zeal in engineering work, his hobbies and reereg. 
tions, and his ability to transmit his observations effectively anj 
agreeably to those about him, Mr. Fowler's chief characteristic: 
have been his high standard of personal integrity, his broad-minded 
and judicial attitude, his independence of thought, and his 
thoroughness in everything he undertakes. It goes without say. 
ing that he has been popular among his fellow engineers; no one 
could have borne the manifold cesponsibilities that have been his 
without the confidence of his associates. His many friends fee) 
justified in expecting great things from his presidential term 
They predict for him an outstanding record as the presiding officer 
of the Society during a most important year of its history. 





The Society in 1940 


As Shown by Some Excerpts jrom the Annual Report of the Board of Direction 


Tue E1rcnty-E1cutTa Year 


Tuts Eighty-Eighth Year, 1940, seems to have been notable in 
several respects. The membership is the largest ever. An active 
part has been taken in the National Defense Program. A repre- 
sentative has been stationed in Washington. Practical classifica- 
tions of services and related pay have been worked out for the engi- 
neers in the highway departments of two states. A Committee on 
Civilian Protection in War Time has been appointed, and has 
established relations with the Federal Government. A rather 
larger than usual series of publications has been issued. The 
Society withdrew from American Engineering Council. 


MEMBERSHIP 


In 1931 Juniors constituted 18.7% of the total membership. 
At present the percentage is 26.4. Total membership is now the 
greatest in the history of the Society —16,662, a net increase of 662 
during this calendar year. 


NATIONAL DEFENSE 


The most unusual events of the past year have arisen in connec- 
tion with national defense. The Society's participation in the de- 
fense program consisted of four major elements: the commission- 
ing of President Hogan, as chairman, with four other members of 
the Society, as the Construction Advisory Committee to the Army 
and Navy Munitions Board; the development of the National 
Committee on Construction Preparedness, with Secretary Seabury 
as chairman; the placing of Field Secretary Jessup at Washington 
to look after the interests of civil engineers; and the appointment 
of a Committee on Civilian Protection in War Time. Direct ex- 
penditures carried on the books of the Society under the caption 
National Defense Program, total $2,354.73. 


CoNSTRUCTION ADVISORY COMMITTEE 


Most of their work must be considered confidential, but it may 
be summarized as dealing with general policies, varying from the 
forms of contracts to be entered into for engineering, architectural, 
and construction services, to the relative time periods requisite for 
the design and construction of the various types of defense facilities 
as influenced by local situations, including estimates of the volume 
and quality of skilled labor available. Most recently, the assist- 
ance of this committee has been sought in obtaining the services of 
qualified technical personnel to aid Zone Construction Quarter- 


























masters in each of the nine zones recently established for defense 
construction. 
NATIONAL COMMITTEE ON CONSTRUCTION PREPAREDNESS 


At the request of the Army and Navy Munitions Board, trans. 
mitted by the Construction Advisory‘Committee, a census of per. 
sons available for engagement on the construction necessary for 
defense projects was conducted. 

Of the questionnaire returns, 2,709 were taken to Washington 
and made available to the Quartermaster Corps, the Civil Engineer 
Corps of the Navy, and the Corps of Engineers of the Army. The 
names and addresses of those individuals listed as available for 
supervision of construction were sent daily, for a period, to the 
Quartermaster General of the Army, and the lists of those indi- 
viduals available for assimilation into expanding engineering or 
contracting organizations were retained in 55 local state or city 
depositories. In this work the Society received the collaboration 
of nine other national engineering societies. 


Society REPRESENTATIVE AT WASHINGTON 


At its July meeting, the Board of Direction decided that a mem 

ber of the staff should spend as much time as was necessary 10 
Washington, during the development of the National Defense Pro 
gram, to look out in all practical ways for the interests of civil eng: 
neers. In accordance with this action, Field Secretary Jessup took 
up temporary residence in Washington late in July, and has main- 
tained contact there on several matters continuously since that 
date. 
With the very generously afforded help of many members, whe 
called upon, he has aided in the preparation of contract forms for 
professional services, and in the determination of costs and fees \ 
be paid to engineers or engineering firms to be retained on defen 
work by the Government in the Construction Division of (h 
Quartermaster Corps, the Bureau of Yards and Docks of the Navy. 
the Corps of Engineers of the Army, the Federal Works Agency 
and the U.S. Housing Authority. 


CoMMITTEE ON CIVILIAN PROTECTION IN WAR TIME 


A Committee on Civilian Protection in War Time, authorized 
by the Board of Direction, has been appointed to study chose fee 
tures and operations which should be instituted for the protect 
of life, health, and property in communities which may be subye' 
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y attack. The several members of the committee, each a 
. in his line, will act together as a coordinating committee, 

ided by such other members of the Society, or specialists in 
ut related technical lines, as are in a position to work out 

specific problems as they arise. Also, they will direct and co- 
ordinate the local activities of the Local Section committees to be 
appol ted 

SALARY SURVEYS 


At the request of the appropriate Local Sections, and under the 
consulting supervision of former members of the Board of Direc- 
sion, complete classification and salary surveys of the engineering 
stafls of two state highway departments were made, in Arizona and 
in Ne vada. 

PERSONNEL SERVICE 


The Engineering Societies Personnel Service, Inc., has offices in 
New York, N.Y., Chicago, Ill., Detroit, Mich., and San Francisco, 
Calif 

[he number of men placed during 1940 has averaged about 104 
per month. The following table shows the registrations and the 
placements in the four offices: 


MEN REGISTERED MEN PLACED 


- ——- —_ on 





S 
Monts Ye ie "he 

* Bod. ohh) Beek 9 

ts a2 & st ¢§ 8 2 & gs 

Z> 0 @& &e —-& Ze 0 GB #E = 

— 213 68 9 376 51 # 30 22 ©6103 
February 24 6«C<‘ St. 65 352 45 19 17 81 
March 222 «80 97 399 #50 #17 24 91 
April 210 89 .. 100 390 SI mM .. 22 7 
May ma ©. BS @ 4a... -o 82 
June 218 143 ,* an 44 4 16... 21 7 
July 221 109 45 89 464 54 16 2 #19 91 
August 185 65 78 69 397 60 29 3 33 125 
September 193 67 61 SO 3871 57 35 8 21 121 
October 1589 68 54 7 351 74 31 12 32 149 
November 136 30 39 #51 256 #57 30 6 2 £18 
December 15429 52 58 293 51 38 11 27 122 
Total 2,308 929 329 956 4,522 633 287 42 285 1,247 


* Service inaugurated July 1, 1940. 


SUMMARY OF PUBLICATIONS FOR 1940 


AVERAGE TOTAL 





PUBLICATION Issues EDITION Paces CurTs 
Proceedings (monthly numbers) 10 16,940 2,024 479 
Civil Engineering (monthly 

quent <., <:ch ai-watina te ss. 12 17,100 1,214 924 
Transactions, Volume 105... .. 1 16,130 2,080 463 
Manuals Nos. 18, 19, and 20.. 3 17,560 264 24 
Yousael,..% civeiuevnc chined 1 17,080 592 7 

ae a “aan 6,174 1,897 


ENGINEERING SOCIETIES LIBRARY 


The statistics which follow give comparative figures for 1939 
and 1940 of the Engineering Societies Library: 


1938-1939 1939-1940 
(Oct. 1-Sepr. 30) (Oct. 1-Serr. 30) 
Additions 
Volumes—by gift : 1,659 1,642 
by purchase .. ae 2,866 1,180 2,822 
Maps—-by gift ; 158 so 
by purchase ing 19 177 16 96 
Searches kite J 49 33 
Total additions + ; + 2,092 2,951 
Permanent collection 146,999 149,734 
Expenditures for books, peri- 
odicals, binding, supplies, 
ind salaries (approximate) $46,836 $45,612 
rhe library was used by ; 43,110 40,576 
Including personal visits by 32,471 30,181 
Volumes catalogued 2,935 2,843 
Cards added to catalog 12,479 10,952 
Total catalog cards 470,442 479,159 
“tarches made S4 64 
Tran tions made 113 119 
Photoprints made 21,907 21,679 
Nun " persons securing 
photographs 2,508 2,478 
mete or service $ 8.512 $ 8,912 
len orrowing books P 162 221 
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READING RooM OF THE SOCIETY 


The registered attendance at the Reading Room during the year 
was 2,222. 

Two hundred and sixty-seven periodicals are regularly received. 
Included in this number are many foreign periodicals, also a num- 
ber of literary magazines and daily newspapers. 


FINANCES 


It has been the custom of the Board of Direction for several years 
past to expand the Society’s activities as extensively as possible by 
drafting and revising the budget so as to appropriate for approved 
activities as nearly as practicable the total income that reasonably 
could be expected. Fortunately, the Society’s accumulated sur- 
plus is invested largely in the ‘57th Street Property” and in other 
real estate, income from which has not decreased proportionately 
with the income generally available from securities. This income 
from investments has enabled the Society to render service in 
amount considerably greater than would have been practicabie if 
dues constituted the sole source of revenue. 

Due to the unusual net increase in membership and to an un- 
usually small number of members in arrears this year, the excess of 
income over expenditures is somewhat greater than usual; about 
4.5% of income 


Loca. SECTIONS 
There are at present 64 Local Sections, the Tri-City Section ap- 
proved by the Board of Direction on January 16, 1940, having been 
added during the year. The name of the Kansas State Section 
was changed to Kansas Section. 


MEMBERSHIP OF TECHNICAL Divisions 


ee a PS ps re s 710 
ee ee wit 3,419 
Engineering Economics................. 880) 
ran Oe rr ere re 1,552 
eat aha s is phd aes ei 2,145 
wale «ba ip nt so hie Sats OR ee D 586 
Ua ssa tibliaies ac tite ERRORS LB COT ee 741 
Sanitary Engineering.................... 1,325 
Soil Mechanics and Foundations.......... 1,721 
SLA Stu. Ja PisdW ees sc weidaii so eis 2,893 
Surveying and Mapping................. 1,071 
WP, Xd s'c'bG Oa dS Wes cba s owed es cater 750 

DOR 6 in cee E eeu ee. 17,793 


STuDENT CHAPTERS 


During the year three new Student Chapters were chartered, 
three were disbanded, and one changed its name, leaving the total 
at 120. The new Chapters are at Colorado State College, North- 
eastern University (Boston), and Southern Methodist University 
(Dallas). The Chapters at Antioch College and at Pennsylvania 
Military College were disbanded, while the Chapter at Lewis 
Institute gave up its charter to merge with the Armour Institute 
Chapter. These two Chapters in turn changed their name to 
Illinois Institute of Technology Chapter, following the merger of 
the two institutions. 





Of General Interest 


CERTAIN government agencies in the defense program have 
adopted a ruling that all drawings submitted for approval must 
bear the stamp and seal of a professional engineer. Some contract 
drawings recently received by the Fourth Naval District at 
Philadelphia, instead of showing the seal of a professional engineer, 
carried the stamp of a draftsman’s union. The drawings were re- 
jected. 

+ * * * 

CURRENT interest in all matters connected with aviation has 
prompted the Engineering Societies Library to prepare a list of 
references on the Design and Construction of Airplane Hangars. 
The list includes one hundred articles selected from those pub- 
lished during the years 1928-1940 in the leading domestic and 
foreign periodicals, and contains material on both steel and rein- 
forced concrete structures. Copies may be obtained by sending 
$2 to the Engineering Societies Library, 20 West 39th Street, New 
York, N.Y. 
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Civil Defense Keynotes Eighty-Eighth Annual Meeting 


But Tenor of Sessions, Dinners, and Business of Seeing People Reflects Little Change 


rue Eighty-Eighth Annual Meeting opened on January 16 with 
a faint suggestion of important differences from other years. Ex- 
cept for the deliberate emphasis given the civilian protection 
program by the ‘questions and answers’’ to which the general 
meeting was devoted, there was nothing visible in the session 
schedules to indicate the deep undercurrent of preoccupation with 
the vital defense movement. Some names were missing from the 
register, and such phrases as ‘‘gone to Puerto Rico,” “‘to Trinidad,” 
or ‘‘to Newfoundland” were frequently overheard. However, a 
registration of over 1,600 was recorded 

On the first morning, the reading of the Board of Direction’s, 
Secretary’s, and Treasurer’s reports was followed by the award of 
medals, prizes, and honorary memberships. These awards are the 
symbols by means of which the Society attests the importance of 
excellence in creative technical work. It is therefore gratifying 
that nearly all the recipients were able to be present. 

Announced more fully in the January issue, the honors and their 
winners merit a brief recapitulation: 
JShortridge Hardesty 
Harold E. Wessman 
{Edward J. Rutter 
} Quinton B. Graves 
\Franklin F. Snyder 
Thomas Fitch Rowland Prize John D. Galloway 
A. M. Rawn 
(A. Perry Banta 
(Richard Pomeroy 


Norman Medal 


J. James R. Croes Medal 


James Laurie Prize 


Collingwood Prize for Juniors Kenneth D. Nichols 
Rudolph Hering Medal J. W. Ellms 
Construction Engineering Prize Russell G. Cone 
Daniel W. Mead Prize Allen Jones, Jr. 
(Charles P. Berkey 

| George H. Fenkell 

J. D. Galloway 

|\F. G. Jonah 
(Reginald H. Thomson 


Honorary Members 


Climax of the morning was the presentation of the John Fritz 
Medal, awarded to Ralph Budd for the most distinguished service 
in any of the major branches of engineering. The honor was con- 
ferred by William Henry Harrison, past-president of the American 
Institute of Electrical Engineers and chairman of the John Fritz 
Medal Board. 

Luncheon, served on the fifth floor of the Engineering Societies 
Building, was welcomed both because of its completely adequate 
fulfillment of the normal purpose of a luncheon and because the 
arrangements were so well adapted to the renewal and extension of 
acquaintances. There was complete informality and room to 
move about 

The discussion of bomb and sabotage defense measures in the 
afternoon was led by E. P. Goodrich, vice-chairman of the Com- 
mittee on Civilian Protection. Brief explanations of the committee 
functions were followed by a cross-fire of questions, answers, and 
arguments relating to aspects of the subject as widely divergent as 
the control of water supply against the introduction of germ cul- 
tures, and coordination of the committee’s work on emergency 
reconstruction with the training of local fire departments. 

The Student Conference, held concurrently with the general 
meeting, was addressed by Colonel Hogan in a vein similar to that 
developed in the larger assembly. At this session the Daniel W. 
Mead Prize was awarded to Harry A. Balmer for the best student 
paper on professional ethics. 

The remainder of the meeting carried no direct reference to de- 
fense problems. The smoker on Wednesday evening provided an- 
other opportunity for members to find each other for the continu- 
ance of discussions begun earlier. Skilled performers beguiled the 
intellectual haze with song and dance, and subsequent refreshments 
beguiled the parched throats and starved interiors with appropri- 


ate appeal 


Thursday’s sessions were devoted to technical contributions 
sponsored by the Power, Sanitary Engineering, Structural, Cir, 
Planning, Highway, and Waterway Divisions. The session oy 
Applied Mechanics had to be adjourned to larger quarters, ang 
even these proved insufficient to accommodate those interested 

Papers were presented as planned, with few exceptions. Lively 
interest was manifested through discussion from the floor. [It jx 
fortunate that engineers carry only professional weapons. 


ENTERTAINMENT AND EXCURSIONS 


The luncheon and fashion parade attended by the ladies were gs» 
generally acclaimed that husbands will have cause to regret the 
popularity of the occasion, that is, if the expected effect on the 
family budget materializes. The cuisine was much appreciated 
and (we are advised) the arrangements for the presentation of ap. 
parel styles were carried out with finesse. 

On Thursday night the dinner and dance at the Waldorf-Astorig 
were thoroughly enjoyed. A large number of engineers and ladies, 
an atmosphere of good fellowship, a splendid meal, the reception for 
the new President and Honorary Members, and of course dancing 
to fine music—all these contributed to the enjoyment of the festiyj 
ties. This event was the social climax of the meeting. 

On Friday morning Prof. F. B. Farquharson accompanied his moy- 
ing pictures of the Tacoma Narrows Bridge collapse with a clear 





Phote by Acme 
Joun Fritz MEDAL PRESENTED TO RALPH Bupp (CENTER) 


At Left, William Henry Harrison, Past-President American Insti 
tute of Electrical Engineers; at Right, Henry E. Riggs, Past-Pres 
dent of the American Society of Civil Engineers 


and “human” account of the circumstances, and their probable 
significance. For this popular event, the large auditorium was 
almost full; in fact late comers had to crowd the doors and aisles 
The rest of the day—a cold, wet, slushy one—was devoted to an 
inspection of La Guardia Field and, on the way, the newly opened 
Queens-Midtown Tunnel, the Triborough Bridge (with a view of 
the Wards Island Sewage Treatment Plant), and the new East 
Side Drive. 

Incidental and unofficial adjuncts to the meeting were the college 
reunions, dinners, and meetings of various sorts. As usual, plans 
for the whole meeting were carefully prepared and carried out 
without a hitch. From the moment a member entered the flower- 
decorated foyer where registration was under way, tickets furnished, 
and other help offered, until he finally left at the conclusion of the 
program, he found his wants anticipated. This is to say that the 
committee in charge did a most excellent job. Memories of serious 
discussion on national matters, of friendly chatter with old and new 
friends, of meaty presentation of technical ideas, and of delightful 
social events will be the souvenirs of the Society's Eighty-Eight® 
Annual Meeting. 
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\ Proposed Undergraduate Civil Engineering Curriculum 
Specific Suggestions Invited 


By Samvuet B. Morris 
CHarrMAN, 1940, of THE COMMITTEE ON ENGINEERING EDUCATION 


Tue “Report of the Committee on Aims and Scope of Engi- 
neering Curricula,” published by the Society for the Promotion of 
Engineering Education in its Journal for March 1940, suggests 
broadening the base of engineering education. It proposes that 
parallel development of the “scientific-technological” and the 
humanistic-social” stems should be emphasized to carry the engi- 
neering student more deeply into the social sciences and humanities 
as well as into the physical sciences in order to stimulate a rounded 
educational growth which will continue into professional life. 

Among engineering educators there is general acceptance of this 
pronouncement. However, there is no close agreement as to just 
what is meant by the broad statement of “‘scientific-technological”’ 
and “humanistic-social” fields in terms of actual courses. Prob- 
ably it is fortunate that there is not too clear an agreement, as 
the content of engineering curricula should not be frozen. There 
should be ample opportunity to fit the curricula to the best faculty 
and facilities available, and also to the general character of the 
students and to the demands made on graduates. 

In order to elicit some discussion I am submitting herewith a 
curriculum, complying with the recommendations of the S.P.E.E. 
committee. The amount of time for each subject or group of sub- 
jects has been expressed in percentage of the total time for the full 
four years of undergraduate training, as the value of semester units 
or quarter units varies widely among engineering schools. This 
suggested curriculum may be roughly divided into approximately 
one-fourth each in humanistic-social, physical sciences, engineering 
fundamentals, and civil engineering applications. It is only fair 
to state that the members of the Society’s Committee on Engineer- 
ing Education have not agreed that this is the ideal curriculum. 
[t is submitted by the 1940 chairman of that committee as a spe- 
cific, somewhat detailed interpretation of the S.P.E.E. committee 
recommendations, in the hope that it will arouse specific com- 
ments. However, I do not wish wholly to disclaim support for this 
curriculum, as it agrees substantially with that given for a number 
of years at the institution with which I am connected. 

It should be noted that the structural engineering stem of civil 
engineering is the only one emphasized in this curriculum. In my 
opinion, this is the basic stem in which some proficiency should be 


obtained by all students. Other specialties such as hydraulic 
and sanitary engineering may be optional beyond the minimum 
time shown in this curriculum. 

Again may I emphasize that there is no single best curriculum for 
all engineering schools. A proven ideal curriculum at one institu- 
tion may differ widely from a proven excellent curriculum at an- 


Four-YEAR CURRICULUM IN CIvIL ENGINEERING 


PERCENTAGE 
Supyect Matrer anv Group or Time 
Scientific-Technological 

eee. hk, ks Ge a a eee A 8 5-7% 
ee v 6 6 eh wae se So ONT BA 10-14 
By tle ch ARG ob. wl hue idee (edhe 6a) ‘eth 7-9 
re he oe) 3-4 
Engineering drawing and descriptive geometry .... . 3-4 
Surveying, including highway and railway location. . . . 7-10 
Physical metallurgy and processing .......... 4-5 


Engineering mechanics, including statics, dynamics, me- 
chanics of materials, hydraulics, soil mechanics, and 


SPRUE | ho 45 bo oe fo 6 4 6 8 12-14 
Thermo-dynamics and heat-power ........... 3-4 
Elements of electrical machinery, including a-c and d-c ma- 

ES Sr ee eee 3-4 
Structural engineering, inciuding stress analysis, elements of 

design, reinforced concrete, and foundations. ..... 10-12 
Wee ee os 6 es 8 WeSC! ete’ W. ® a 4-9 
Transportation engineering, including highways and rail- 

Ar arr ere ee rae 2-6 
Engineering economy, valuation, specifications, and con- 

ee ee a ae a 4-6 

Humanistic-Social 
English, composition, scientific report writing, and public 

Gace ad oo 4 «, 6 0 eee 4% s 8-12 
Ramee es 6 6 sc 0 4 0-6 Oubterbbec 3-5 
Social sciences, selected from history, economic theory, 

psychology, philosophy, business law, and accounting . 9-12 


other institution. Neither school could adopt the curriculum ot 
the other without distinct loss, as it would probably not fit either 
faculty or students. 





For Full and Open Discussion 


Tue Socrety has always stressed the importance of its technical 
papers and their discussion. Discussion receives the more generous 
space allowance in PROCEEDINGS, although in Crvit ENGINEERING 
also, as much space is devoted to that purpose as is consistent with 
the informal character of that publication. 

The aim in PROCEEDINGS is in effect to make the first printing 
an invitation for comment—‘something to shoot at.” The idea 
underlying this policy is that free debate should be permitted to 
bring out the strength or weakness of the author’s original position. 
All of us realize that, try as we may, we cannot always avoid 
biased views in our writing, or even errors of omission and over- 
sight. Enthusiasm, although it is the tonic required to put vi- 
tality into any work, may lead us into unconscious understatement 
or overstatement. Knowing our own failings as authors, as 
readers we welcome the comments of contemporary engineers on 
matters of importance to future work. In any event, the engineer- 
ing world can feel much more confidence in a proposition that has 
run the gauntlet of informed criticism. 

he virtue of TRANSACTIONS is of course the correlation which 
that publication gives to the entire body of argument on a particu- 
lar subject. Judging from the premium placed on this final vol- 
ume in the minds of many engineering readers, the duplication is 
worth the cost. 

In the present publications scheme, discussion is clearly the 
ackbone of the more technical literature. And for subjects that 
leserve the maximum detailed consideration, PROCEEDINGS and 
('RANSACTIONS are the appropriate organs. 


In and About the Society 


Tue CENTRAL Illinois Section has passed a resolution approving 
the proposed “Illinois Professional Engineering Act” designed to 
require qualification of engineers before permitting them to practice 
in that state. 


Misuse of the designation “Engineer” has been checked by the 
Metropolitan Local Section’s Committee on Professional Relations. 
Upon complaint by the committee to the State Education Depart- 
ment, a firm that displayed the title “Realty Engineers” agreed to 
change the sign in an early repainting. 





Papers Filed in the Library 


By auTHority of the Committee on Publications, the following 
papers have been designated for filing in the Engineering Societies 
Library, 29 West 39th Street, New York, N.Y., where they may be 
readily consulted. Quotations for photostating will gladly be made 
by the Library. 


DISTRIBUTION OF FOOTING PRESSURE 


Freperick C. Lowy, Assoc. M. Am. Soc. C.E., “Analytical 
Terms for Distribution and Maximum Intensity of Pressure Under 
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Rectangular Footings 17 typewritten, double-spaced pages, of 
which five are diagrams). Formulas and charts are given for com 
puting the intensities and distribution (planar) of normal stresses 
over a rectangular area when the position of the resultant normal 
force is known lhe analysis may be considered as applying to the 
cross section of a plain concrete pier (unable to resist tensile stresses) 


possibly more than to foundations 


DeFLECTIONS BY THREE-MOMENT METHOD 


Ouno, ISAMt Japan), The Three-Moment Method S 
pages handwritten text, including 12 smalldiagrams). A method is 
developed for computing the deflection of prismatic beams with 
the help of the three-moment equation 4 number of illustrations 


ire computed in detail 
SOLVING SIMULTANEOUS EQUATIONS 


Weiner, Bernarp L., M. Am. Soc. C.E., “An Exact Method 
for the Solution of Simultaneous Equations by Variation of Coef 
ficients 17 pages of text, single-spaced, plus 11 pages of extensive 
numerical tabulations) rhis ingenious method for solving a 
eries of linear simultaneous equations is theoretically rigorous 
ind leads to correct arithmetical solution The method falls 
into partial! solutions, each complete in itself and therefore adapt 
ible to continuous checking. It is said to require less work than 
ordinary methods and to be susceptible of slide-rule computation 


Fort PECK SLIDE 


KirrRect, CLarK, M. Am. Soc. C.E., “The Fort Peck Slide 
Explorations and Reconstruction” (39 typewritten, double-spaced 
page plus five maps and charts, two photographs). Brief de 
scription is given of the foundation, methods of construction, 
phenomena of the slide, and subsequent investigations The 
major part of the paper consists of official reports of the Board of 
Consultants, including a i13-page minority report by the late Thad 
deus Merriman, M. Am. Soc. C.E 
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HiGHway Economics 


Ros._ey, Wrinrrey, Assoc. M. Am. Soc. C.E., “Investmen: R, 
turn as a Cost Factor in Highway Operation” (20 typewrittey 
pages double-spaced) Investment return—that is, interest op 
investment—is discussed as applied to determining the tota! eos 
to the public of furnishing highway service. It is shown that thi 
return is a true cost of operation, but the public may not wish ; 
charge the beneficiaries of highway service for it, since even withoy; 
it the system could remain solvent 


SUSPENSION BrinGe DESIGN By INFLUENCE LINES 


AspLunpD, Capt. S. O. (Sweden), “Application of Infiuence Line; 
to the Deflection Theory of Suspension Bridges” (double-spaced 
manuscript includes 17 pages mathematical text, 7 pages desig; 
computations, 5 pages tables, 10 charts, and appendix of 19 table: 
of which 5 are extensive). An expeditious method is presente, 
using formulas, tables, and charts, for designing suspension bridges 
with two-hinged stiffening trusses and unloaded backstays, accord 
ing to the deflection theory. After reducing calculation to th 
case of a unit bridge of unit length and unit dead load, remaining 
factors of design are found, including cable property constants 
flexibility factor of truss, and live load. It is said to be the firs 
scientific solution involving applicajjon of influence lines to ace 
rate analysis of suspension bridges 


STATUS OF SURVEYING 

Frost, Ltoyp G., Assoc. M. Am. Soc. C.E., ‘Surveying in th 
United States” (42 pages text double-spaced, 1 map, 6 office forms 
Questionnaires were submitted to state officials and engineering 
educators in forty-six states. The results show the status of su 
veying throughout the country, the extent to which state plan 
coordinate systems have been adopted, and a wide expression of 
opinion relative to such adoption. These data are discussed in th 
light of experience in Louisiana 











Practical But Basic Results Sought by Hydraulic Committee 
In its Seventh Annual Report, the Society's Committee on Hydraulic Researc! 
describes progress on eight continuing and three new fields of investigation in additio: 
to letter symbols, the hydraulic laboratory manual, and a study of field data on conformit 
between models and prototypes. Conversion of Kinetic to Potential Energy in Expand 
Conduits and Traveling Waves on Steep Slopes are projects in the report-writing stage 
Closed conduit junctions were studied and reported on in connection with the project 
Phenomena of Intersecting Streams. A final paper on Curves in Open Channels should ix 
ready in 194] Sedimentation at the Confluence of Rivers is being studied with the aid 


motion pictures and the special flume, upper left. White lines are bed contours. 4 
Resistance to Flow of Water in Open Channels is a subject with which many chute, spulw 

and stilling-pool problems are concerned. Bubbles, left, were “stopped” at a velocity of + 
it per sec with an exposure ot '/) goo.c00 Sec. The flume, upper right, is designed for Ssiop 


adjustment while in operation. Simultaneous Flow of Liquids and Gases is a project utilizing 
transparent pipes. Field Studies of dir Entrainment in Chutes and Spillways continu 
vield such unusual results as the discov ery that at Grand Coulee the water coming 
the tunnel carried three times its volume of air. Critical Depth Weirs, Nature of Hydrau 
Friction, and Supercritical Flow in Open Channel Transitions are the new projects 
Stevens is chairman of the committee, and Chilton A. Wright, secretary. 
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Mead Prize Competition for 1941 


rorics for the 1941 Daniel W. Mead Student Prize and Junior 
Prize papers on ethics were announced by the Board of Direction 
at the Annual Meeting. “Ethics of the Engineer Inspector" and 
Ethics of Junior Construction Engineers” are the subjects for 
jents and Juniors, respectively. 


stuac 





Rules for these prizes, which may be obtained in reprint form 
:pon application to the Secretary, provide that the topics shall be 
selected each year by the Committee on Professional Conduct, 


which also selects the prize winners. The committee consulted 
the donor of the prizes, Past-President Daniel W. Mead, before 
jeciding on the topics. 

The awards for the year ending July 1940 were announced in the 
November 1940 issue of Crvi. ENGINEERING, and the presentations 
were made at the Annual Meeting last month. Lt. Allen Jones, 
jr, Jun. Am. Soc. C.E., now on duty with the Army, received his 
prize during the Wednesday morning session, and Harry A. Balmer, 
of the George Washington Student Chapter, received his at the 
Student Chapter Conference in the afternoon. 

Entries for 1941 in each competition must be made before July 

Many good ideas on these subjects need expression. Try it. 





Society’s Defense Committee Is Affili- 
ated with War Department 


Secretary Stimson Appoints Walter D. Binger Chairman 
o/ Seven- Man National Committee for Civilian Protection 


[He ACTION announced by Secretary of War Henry L. Stimson 
on January 13 formally incorporates the Society’s Committee on 
Civilian Protection in War as a part of a national committee on 
the same subject with the Society’s chairman, Walter D. Binger, 
as chairman of the national group. In his letter to Mr. Seabury, 
Secretary Stimson wrote, “your letter in which you propose that a 
committee of engineers on a national scope be organized to supply 
such technical information on the engineering basis of civil defense 
as the War Department may require of it, be appointed by the 
Secretary of War, has received careful attention. ... I feel that 
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such a committee will be of great value to the War Department in 
matters which concern the protection of the civil population from 
air and other attack.” 

In addition to Mr. Binger the national committee will include 
W. H. Carrier, of Syracuse, N.Y., representing the American 
Society of Heating and Ventilating Engineers, Harry E. Jordan, 
New York City, of the American Water Works Association, A. B. 
Ray, New York City, representing the American Society of Chemi- 
cal Engineers, Abel Wolman, Baltimore, Md., representing the 
American Public Health Association, James L. Walsh, New York 
City, representing the American Society of Mechanical Engineers, 
and Scott Turner, of New York City, representing the American 
Institute of Mining and Metallurgical Engineers. 

The Society’s original committee, as announced in the January 
issue of Crvi, ENGINEERING, was appointed as a result of action 
taken at last summer’s convention of the American Society of 
Civil Engineers at Denver, when Col. John P. Hogan, retiring 
President of the Society, appointed Walter D. Binger, Manhattan 
Commissioner of Borough Works, who accepted on condition that 
no further appointments would be made until a close contact had 
been made with the War Department, after which he would 
select a committee whose personnel would embrace the type of man 
and mind best suited for civilian protection in war. 

The organization and functions of the Society’s committee are 
illustrated in the accompanying chart. At the opening session 
of the Annual Meeting in New York, the committee conducted a 
panel and round-table discussion to consider ‘‘measures for pro- 
viding ample protection of life and property against attack.” 
Also protection against loss of life by air raid, protection of water 
supplies and other utilities against damage from sabotage or air 
bombing, and provision for prompt repair were considered. 

On orders from Secretary Stimson, the War Department held a 
meeting in October attended by staff representatives of various 
sections and an Assistant Secretary of War. At this meeting 
working arrangements were made to cooperate informally with the 
Society’s Committee. According to the announcement by the 
Secretary of War, the new national committee will ‘‘assist the 
War Department in technical matters relating to the collection, 
evaluation, and dissemination of information of value in the pro 
tection of civilians and vital civilian installations in time of war.” 
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Final Ballot on Society Officers 
for 194] 


January &, 1941 


To the Eighty-Eighth Annual Meeting 
American Society of Civil Engineers: 


The tellers appointed to canvass the ballot for officers of the 


Society for 1941 report as follows: 


For President: 
Frederick Hall Fowler .. . a ao sc "taney 
no » «ener? re ne 4 
Blank 5 
4,104 
For Vice-Presidents 
Zone II: 
Charles Henry Stevens....... . . . 4,066 
can! So 4 star ins: Le 3 
4,104 
Zone IIT: 
Charles Baker Burdick .. . 4,066 
er  . » 5 «= 2, 3 3 
Blank 35 
4,104 
For Directors 
District 3: 
John Whitfield Cowper 4,062 
Seattering ..... 3 
ae ae To a ee ee 39 
4,104 
District 5: 
Gustav Jaeger ater 4,066 
Scattering .... 2 
Blank .. 36 
4,104 
District 7: 
William Nelson Carey .......... 4,062 
Pn « « = ¢ Shs « « «(h-V aes 2 
TiS ee ere ag Ae ee __ 40 
4,104 
District 8: 
George Bragg oy “_ .o « + .65h eS ae 
Scattering .. Sy de a ee 1 
ey 2,6 « oe + t= es 38 
4,104 
District 9: 
Ralph Benjamin bested 9 & a tea ee 4,067 
Scattering ; ; dca sO oe 0 
= 37 
4,104 
District 12: 
John Wilbur Cunningham ........ 4,064 
err a eee ee 2 
De he «. a ees Siete eh che 38 
4,104 
District 16: 
Ernest Emmanuel Howard ....... 4,063 
ee «oes ¢ eco 68 4.0 Seek? 0 
ee ear oe ie ne 41 
4,104 
Ballots canvassed ...... yy Aa +o ae 
Ballots withheld from canvass: 
From members in arrears of dues 13 
Without signature. ..... 2 ee &Y 
With illegible signatures ....... 23 
Void—improperly marked Se 6 
Total withheld ...... Pile «eer ys 131 
Total number of ballots received. .......... . 4,285 


Respectfully submitted, 
E. WaRREN Bowpen, Chairman 
Frank L. Greenfield Frederick W. Ockert 


Harry T. Immerman Frank V. Hayes 
Edward N. Whitney Malcolm S. Spelman 


oseph Farhi 
van Rosov 
C. P. Melioransky 


Harris Grand 


Committee of Tellers 
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Maryland Section Stimulates J unior 
Activities 
By E. M. KitioueGu, Assoc. M. Am. Soc. C.E. 
Vice-PresipeNnt, MARYLAND SECTION 


The following abstract from the proceedings of the Local Section: 
Conference held in Cincinnati on October 15, 1940, at the time of the 
Fall Meeting of the Society, is presented with the thought that it may 
be of value to other Sections in their relationship with their Juniors, 


REALIZING that the future of the Society depends to a large ex. 
tent on its younger members, the Maryland Section takes an actiye 
interest in its Juniors. The present policy is to appoint a Junio, 
on each of the regular committees of the Section, thus 
their interest in the Section and keeping them informed of its vari. 
ous activities. The officers believe that if an interest in thei 
Local Section is instilled in Juniors, a larger percentage of them wij! 
become corporate members when they are old enough to qualify. 

At all regular meetings of the Section, the Juniors are encouraged 
to express their views and participate in the discussions. These 
arrangements have resulted in splendid cooperation between the 
Section and its Junior Forum. The attendance of Juniors at meet. 
ings has increased since they startéd to serve on our regular com. 
mittees. The Junior members of these committees, of course, keep 
the Forum informed of the work being done by the Maryland Sec. 
tion. Of the 42 Juniors listed in the Yearbook as being in the Balti. 
more zone, 25 are identified with and active in the Junior Forum. 
The average attendance at the monthly meetings of the Junior 
Forum is 22. The officers of the Maryland Section felt that young 
engineers should have an opportunity to discuss the problems of the 
profession with each other, and that they needed to meet the older 
and more experienced men in the profession. They arranged there- 
fore with the Engineers’ Club of Baltimore for the Juniors to use the 
club's facilities one evening a month. The club makes no charge 
for these meetings, which are held on a night when the other club 
members are engaged in chess tournaments. Individual Juniors 
alternate in bearing the slight expense of the refreshments served 
at the conclusion of the meeting. 

These meetings, which are conducted entirely by the Juniors, are 
held on evenings when the Section is not meeting. It is the cus- 
tom to hold eight or nine meetings a year. In addition, the Juniors 
regularly conduct one of the Maryland Section meetings, furnishing 
both the speakers and the topic. It is customary, also, for the 
Juniors to hold their last meeting of the season with the local Stu- 
dent Chapter, at which time the benefits of joining the Society are 
stressed. 





News of Local Sections 





Scheduled Meetings 


Cincinnati Section—Evening meeting held jointly with the 
Cincinnati Technical and Scientific Societies in Wilson Auditorium 
on February 19, at 8 p.m. 

CLEVELAND Section—Luncheon meeting at the Guildhall on 
February 3, at 12:15 p.m. 

CoLorapo Section—Dinner meeting at the University Club on 
February 10, at 6:30 p.m. 

Gerorcia Section—An assembly at Georgia School of Tech- 
nology on February 10, at 7:30 p.m. 

ILtiNois Secrion—Dinner meetings of the Junior Section a 
the Central Y.M.C.A. (19 S. LaSalle St.) on February 10 and 
February 24, at 6 p.m. 

Iowa Secrion—Technical meeting at the Hotel Fort Des 
Moines on February 10, at 8 p.m. 

Los ANGELES Section—Dinner meeting at the University 
Club on February 12, at 6:15 p.m. 

MaryYLAND Section—Smoker of the Junior Association at the 
Engineers Club on February 14, at 8:15 p.m. 
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\MereoPOLITAN Section—Technical meeting in the Engineering 
Building on February 19, at 8 p.m. 


Societ 
Mia: Section—Dinner meeting at the Alcazar Hotel on 
February 6, at 7 p.m. 


Nasuvitte Sectron—Dinner meeting in Kissam Hall, Vander- 
nilt University, on February 3, at 6:30 p.m. 


NorTHEASTERN Section—Dinner meeting of the Junior As- 
sociation at the Graduate House, M.I.T., on February 12, at 6:30 
p m 


Nor THWESTERN SEcTION— Dinner meeting of the Junior Chapter 
at the University of Minnesota Union, on February 17, at 6:30 p.m. 


PHILADELPHIA SECTION—Social meeting at the Engineers Club 
in Philadelphia on February 22, at 6 p.m. 


PirTsBURGH SECcTION—Symposium on Engineering Education 
at the William Penn Hotel on February 19, at 8 p.m. 


SACRAMENTO SEcTION—Regular luncheons at the Elks Club 
every Tuesday at 12:10 p.m. 

Sr. Louis Section—Luncheon meeting at the York Hotel on 
February 24, at 12:15 p.m. 

San Francisco Section—Regular bi-monthly dinner meeting 
at the Engineers Club of San Francisco on February 18, at 5:30 
p.m. 

SpoKANE SEcTION—Luncheon meeting at the Davenport Hotel 
on February 7, at 12m. (Regular luncheon meetings are held at 
the Davenport Hotel on the second Friday of each month.) 


Tacoma Section—Dinner meeting at the Lakewood Community 
Center on February 11, at 6:30 p.m 

(ENNESSEE VALLEY Secrion—Dinner meeting of the Chatta- 
nooga Sub-Section at the Y.W.C.A. on February 11, at 6:30 p.m. 

Texas Secrion—Luncheon meeting of the Dallas Branch at the 
Dallas Athletic Club on February 3, at 12:10 p.m. 

Tri-City Sectrion—Dinner meeting on February 14, at 6:30 
p.m 

Wisconsin Section—Dinner meeting at the City Club, Mil- 
waukee, on February 13, at 6:30 p.m. 

Wyominc Section—Dinner meeting at Casper, Wyo., on Feb- 
ruary 27, at 6:30 p.m. 


Recent Activities 


Arizona Section—Phoenix, November 23: Papers were pre- 
sented by Dean G. M. Butler, of the University of Arizona, whose 
subject was ‘“Trends in Engineering Education”; James B. Girand, 
onsulting engineer of Phoenix, whose paper dealt with the pro- 
posed Colorado River Aqueduct for central Arizona; C. C. Huski- 
son, resident engineer for the Arizona State Highway Department, 
whose topic was ‘‘Earthquake Damage in the Imperial and Yuma 
Valleys’; and S. F. Turner, who discussed the status of ground- 
water investigations in Arizona. The papers were discussed by 
W. W. Lane, D. C. Scott, Henry Frauenfelder, and R. V. Leeson. 
The annual election of officers held at this time resulted in the 
selection of the following: Julian W. Powers, president; John H. 
Gardiner, first vice-president; John A. Carollo, second vice-presi- 
dent; and W. T. Wishart, secretary-treasurer. 


BurraLo Sectrion—November 29 and December 17: The speaker 
at the first of these luncheon meetings was Charles R. Velzy, works 
superintendent for the Buffalo Sewer Authority, who gave an 
illustrated lecture on the need for the Buffalo disposal plant and 
its method of operation. A talk on “Civic Demands on Business 
and Professional Men in 1941” was the feature of the December 
meeting. This was given by Leston Faneuf, vice-president of the 
Marine Midland Group, Inc., and chairman of the Public Rela- 
tions Committee of the New York State Bankers Association. 
During the business meeting the following officers were elected for 
194] Wallace Carr, president; William Huber, vice-president; 
Charles Velzy, secretary; and Norman Herthe, treasurer. 


CENTRAL ILLINOIS Sect1on—Champaign, December 3: During 
this session it was unanimously decided to send a resolution to 
Governor-elect Dwight H. Green recommending that qualified 
engineers be appointed to those state offices charged with the 
direc tion of engineering work. Then W. W. De Berard, Director 
of the Society, presented a certificate of life membership to Prof. 
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E. E. King. The technical program consisted of a symposium 
on water supply. Those participating were H. A. Spafford, H. L. 
White, W. M. Lansford, and F. C. Amsbary, Jr. At the conclu- 
sion of this program the following officers were elected for 1941: 
R. P. Hoelscher, president; W. H. Wiseley, first vice-president; 
P. Z. Michener, second vice-president; and H. P. Evans, Jr., secre- 
tary-treasurer. 

CENTRAL On10 Section—Columbus, December 11: Joint dinner 
meeting with the Ohio State University Student Chapter. Follow- 
ing the presentation of a certificate of life membership to Philip 
Burgess, group singing, with Don Johnstone at the piano, was en- 
joyed. Later the gathering was entertained by Reeder Hutchin- 
son, who presented a magician’s performance, and W. W. Bartlett 
of Otterbein College, who gave ‘‘human interest sketches."" For- 
mer president Robert N. Waid installed the officers for 1941 (an- 
nounced in the January issue) and stated that the treasurer-elect, 
Tahlman Krumm, would not be able to serve because he is in 

Crvcinnati Secrion—December 10: Joint dinner meeting 
with the Student Chapter at the University of Cincinnati. A sym- 
posium on engineering education was the feature of the occasion, 
the speakers being H. D. Loring, vice-president of the Ferro Con- 
crete Construction Company; H. B. Luther, head of the depart- 
ment of civil engineering at the University of Cincinnati; and T. J. 
Smull, of Ohio Northern University. A certificate of life member- 
ship was presented to Frederick B. Duis. 


CoLorapo Sectrion—Denver, December 9: On this occasion, 
which was the annual Ladies’ Night, certificates of life membership 
were presented to A. O. Ridgway and O. T. Reedy. Clarence 
Rawhouser then gave a brief analysis of the Section membership, 
and several committee reports were presented. It was announced 
that the new officers for 1941 are R. L. Parshall, president; R. N. 
Tracy, vice-president; and Harry L. Potts, secretary-treasurer 
Dancing concluded the evening. 


Dayton Section—December 16: The annual election of officers, 
held at this luncheon meeting, resulted as follows: J. F. Hale, 
president; M. W. Tatlock, first vice-president; C. J. Belz, second 
vice-president; and C. H. Stephens, secretary-treasurer. The 
technical program consisted of a talk on ‘‘The Marginal Boulevard 
System in Dayton,” given by F. J. Cellarius, life member of the 
Society. 

District oF Co_umBia Section—Washington, December 13: 
A record attendance of 350 was present to hear a paper on typical 
works constructed by the U.S. Bureau of Reclamation. This 
paper, which had been prepared by S. O. Harper, chief engineer of 
the Bureau, covered the outstanding construction projects of the 
Bureau from Roosevelt Dam to the present. Another drawing 
feature was a motion picture of the Tacoma Bridge failure, which 
was shown through the courtesy of the Universal Film Corpora- 
tion. A report on recent developments in the national defense 
program was also presented. 


INDIANA Section—Indianapolis, December 6: Following a 
business meeting, S. M. Bailey, principal engineer and chief of the 
Flood Control Division of the U.S. Engineer Office at Louisville, 
Ky., discussed the flood control and protection program of the 
Corps of Engineers of the Army in the Wabash Basin and along 
the Ohio to the beginning of the Cincinnati District. Consider- 
able discussion followed his talk. 

Irnaca Section—Elmira, N.Y., December 13: Joint meeting 
with the Steuben Area Chapter of the New York State Society of 
Professional Engineers. O. J. Dempster was presented with a 
certificate of life membership in the Society. Then W. K. Mc- 
Grath, of the New York office of the American Bridge Company, 
gave an illustrated talk on the Bronx-Whitestone Bridge. 


Kansas City Secrion—December 11: During the annual 
business meeting that preceded the technical program the follow- 
ing new officers were elected: F.M. Cortelyou, president; W. M. 
Spann, first vice-president; W. G. Fowler, second vice-president; 
and G. G. McCaustland, secretary-treasurer. A rising vote of 
thanks was then given R. N. Bergendoff for his work as president. 
The feature of the evening was a talk on ‘‘The Effect of Inflation 
on Public Works,”’ which was given by Sidney M. Cooke, cashier 
of the Columbia National Bank. Three short motion pictures— 
“Steel,” ““Wings over the Wonders of the World,” and a film by the 
Bell Telephone Company—concluded the evening. 
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KENTUCKY Section— Frankfort, December 13: A paper on the 
design, construction, and failure of the Tacoma Narrows Bridge 
was given by H. R. Creal, bridge engineer for the Kentucky State 
Highway Department, and W. O. Snyder showed the news reel 
movies of the collapse of the structure. A round-table discussion 
on the design of suspension bridges was then held. The new 
officers for the Section are W. O. Snyder, president; C. H. Black- 
man, vice-president; and R. E. Shaver, secretary-treasurer. 


Los ANGELES SecTion——December 11: The main subject of 
discussion was “‘water."’ R. B. Diemer, distribution engineer for 
the Metropolitan Water District of Southern California, described 
the distribution system of the Colorado Aqueduct, illustrating his 
talk with slides. The Bureau of Water Works and Supply of the 
City of Los Angeles then presented a two-reel motion picture 
showing high lights of the construction of the 60-in. Stone Canyon 
trunk line. There was, also, a short discussion of the proposed 
“Engineering Professions Act."’ The installation of officers for 
1941, announced in the January issue, concluded the program. 


MARYLAND Section—Baltimore, December 19: A talk on the 
réle of engineers in the national defense program was given by 
Maj. Gen. Julian L. Schley, Chief of Engineers, U.S. Army. An- 
other feature of the occasion was the presentation of a certificate 
of life membership to Ezra B. Whitman. The other new life 
members from the Section—John Doyle and C. W. Thorn- 
were not present. The Section’s officers for 1941 are Fred A. 
Allner, president; E. M. Killough, vice-president; and Edward 
S. Loane, secretary-treasurer. The latter will hold office for a 
two-year term. 

METROPOLITAN Section——December 18: An illustrated paper 
on “Relation of the Rearmament Effort to the Civil Engineering 
Profession”’ was given by Col. Stuart C. Godfrey, chief of the 
Operations and Training Section of the Corps of Engineers, U.S. 
Army. Considerable discussion from the floor followed. 


MICHIGAN Section—Detroit, November 29: Robert H. Merrill, 
consulting engineer of Grand Rapids, Mich., gave an illustrated 
lecture on “An Archaeological Application of Photo-Surveying 
at Cocle, Panama.’’ Mr. Merrill gained his information for the 
talk on a recent expedition of the University of Pennsylvania 
Museum, which he accompanied as engineer. The expedition 
was engaged in recovering valuable art work from an ancient 
cemetery, and Mr. Merrill applied engineering principles of sur- 
veving in locating the art objects. 

NEBRASKA Section—December 17: A symposium on engineer- 
ing education was the feature of the occasion. Those taking part 
were P. J. Colbert, of the University of Nebraska; H. G. Schlitt, 
assistant bridge engineer of the Nebraska Department of Roads 
and Irrigation; and Roy M. Green, secretary of the Nebraska 
Examining Board. 


New Mexico Secrion—Santa Fe, December 4: Following a 
dinner, numerous business matters were discussed, including the 
activity of the Section in assisting the State Registration Board in 
prosecuting violations of the code. The annual election of officers 
resulted in the selection of the following: Burton Dwyre, presi- 
dent; Alan Laflin, first vice-president; W. E. Strohm, second vice- 
president; and Maurice Lipp, secretary-treasurer. 

NORTHEASTERN SECTION—Junior Association, Cambridge, Mass., 
December 12: Following a dinner, Blake Mills, instructor in 
mechanical engineering at Massachusetts Institute of Technology, 
spoke on the subject of ‘‘The Tacoma Narrows Bridge as a Vibra- 
tion Problem.”’ A lively discussion followed this talk, which was 
illustrated by the use of models 


NORTHWESTERN Section—Minneapolis, January 6: After a 
business meeting a thirty-minute sound movie, showing some of 
the design and construction details of the Pennsylvania Turnpike, 
and a thirty-minute silent film, showing the collapse of the Tacoma 
Narrows Bridge, were presented. 


OKLAHOMA Section—Stillwater, December 14: On this occa- 
sion the Section was entertained by the Student Chapter at the 
Oklahoma Agricultural and Mechanical College, and William 
Blanton, president of the Chapter, acted as chairman. Prof. 
John E. Kirkham, new recipient of life membership in the Society, 
reminisced concerning his experiences as a practicing engineer. 
The technical program consisted of a talk on construction progress 
to date on the Denison Dam. This was given by Capt. John 
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Anderson, resident engineer for the Corps of Engineers, U.S. Army 
on the project. “J 

OreGOoN Section—December 6: C. E. Andrew, chief consulting 
engineer for the Washington Toll Bridge Authority, described som 
of the features of the design and construction of the Lake Wag). 
ington Pontoon Bridge, using numerous slides for illustration, 
Mr. Andrew also spoke on the failure of the Tacoma Narrow, 
Bridge, and a general discussion followed. 

PanaMA Section—Balboa, C.Z., January 10: The largesy 
attendance on record turned out to hear an illustrated lecture op 
the Tacoma Bridge failure. The prominent guests present jp. 
cluded Brig. Gen. Glen E. Edgerton, governor of the Panam, 
Canal. Discussion of the lecture was led by Charles F. Goog 
rich. 

PHILADELPHIA SectTion—December 10: Secretary George T 
Seabury was the guest of the Section and presented certificates of 
life membership to the six of the twelve recipients who were able 
to attend the meeting. The first speaker on the technical program 
was Frank H. Jackson, senior engineer of tests for the Public Roads 
Administration, whose subject was ‘‘Recent Trends in Specific. 
tions for Portland Cement.” Following some discussion from the 
floor, Stanton Walker, director of engineering for the Nationa! 
Sand and Gravel Association, spok¢ on the design of concrete miy. 
tures. 

PirtsBuRGH Section—November 11: Joint meeting with the 
Civil Section of the Engineers’ Society of Western Pennsylvania 
The speaker of the evening was Arthur J. Boase, manager of the 
Structural and Technical Bureau of the Portland Cement Associa. 
tion, Chicago, who discussed the use of concrete in bridges, build. 
ings, and highways, which he studied during a tour of Europe 
His address was illustrated with lantern slides. December 1,: 
Joint meeting with the Civil Section of the Engineers’ Society of 
Western Pennsylvania and the Pittsburgh Post of the Society of 
American Military Engineers. An illustrated talk on national de- 
fense was given by Capt. Paul W. Thompson, of the Intelligence 
Division, Office of the Chief of Engineers, U.S. Army. 


SACRAMENTO SECTION: Five meetings held during the month 
of December included a business session, the annual “Christmas 
Jinx,’’ and a symposium on engineering education. The speaker 
on the latter subject was Leonard Hollister, chairman of the En- 
gineering Education Committee of the State Employees Associa. 
tion. Entertainment at two of the meetings consisted of the show 
ing of motion pictures—on the Central Valley Project, the Death 
Valley National Monument, and the manufacture of plywood 
(the latter furnished through the courtesy of the Douglas Fir 
Plywood Association). Junior Association, December 11: W. } 
Parsons, associate hydraulic engineer in the U. S. Engineer Office 
in Sacramento, spoke on the physiography of rivers. 

St. Louis Secrion—December 6: Senior-class engineering 
students from the University of Missouri, the Missouri School of 
Mines and Metallurgy, and Washington University were dinner 
guests of the Section on this occasion. During the business session 
the following officers were elected for the new year: F. C. Woer- 
mann, president; Hymen Shifrin and L. B. Feagin, vice-presidents, 
and M. Buchmueller, secretary-treasurer. W. R. Crecelius was 
elected councillor, and R. A. Willis carries over as councillor from 
last year. Four members of the Section—J. E. Conzelman, H. 
M. Cryder, A. P. Greensfelder, and C. M. Talbert—were presented 
with certificates of life membership by Director Robert B. Brooks. 
Then James L. Ferebee, Vice-President of the Society, discussed 
the activities of the Society. The speaker of the evening was Carl 
C. Mose, instructor in the Washington University Art School, who 
lectured on “‘The Engineering of a Statue,” illustrating his re- 
marks with clay modeling. 


San Dieco Section—November 28: A geologist for the Stand- 
ard Oil Company discussed his experiences as a geologist in Iran. 
The members found this talk particularly interesting because it 
was by a technical man with a wide classical background. The 
Section announces that its officers for 1941 are C. Wayland Capwell 
president; Norman Mc Lean, vice-president; and Lorin W. Dee 
wall, secretary-treasurer. 

San Francisco Section—November 20 and December 17: The 
November meeting was a special session called for the purpose of 
enabling members to hear Dr. Nathan A. Bowers, Pacific Coast 
editor of the Engineering News-Record, give an illustrated lecture 
on the Tacoma Narrows Bridge disaster. The feature of the at 
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meeting, held in December, was the presentation of 
of life membership to members of the Section. The 
rogram on that occasion consisted of a talk by Ralph A 
ncipal bridge engineer for the San Francisco—Oakland 

Administration, who discussed “‘Financing Vehicular 
Tolls.” Junior Forum, November 25: A talk on the 
of public utilities was given by John C. Luthin, engineer 
ifornia Railroad Commission. The topic for open dis 

Is Civil Engineering Still a Profession?’’ 


December 10: Business discussion occupied 
session. The new officers, announced at this time, were 
in the January issue of Crvit ENGINEERING. An in 


ker and card party concluded the evening 


racoMA SECTION 


ssEE VALLEY Section—Chattanooga Sub-Section, De 

\ symposium on concrete design specifications was 

feature of the occasion. Those taking part were O. H. Raine, 

C D. Durfee, J. M. Hayes, P. B. Allen, W. N. Downey, W.G.S 

Saville, Everett Scroggie, and M. A. Roose. The newly elected 

. ident, Felix Truss, was welcomed to the chair, and F. E 
Tunior was elected secretary-treasurer of the Sub-Section 


fotepo Section—-December 18: During the annual business 
neeting the following officers were elected for 1941 R. A. Ny 
ist, president; R. W. Abbott, vice-president; and W. P. San 
nbacher, secretary-treasurer. H. A. Stepleton automatically 
nues in office as vice-president for the coming year Lt 
Wiley H. O’Mohundro, acting executive officer of the Toledo 
District, addressed the Section on the subject of ‘The 
Government's Task in the Present Emergency.’” Mr. Nyquist 
yncluded the evening with a report on the Local Sections Con 


VLU 


nee held in Cincinnati in October 

James L. Ferebee was the 
principal speaker at this gathering. As Vice-President from Zone 
III, Mr. Ferebee discussed Society affairs briefly. Then, in his 
apacity as chief engineer and general manager of the Milwaukee 
Sewerage Commission, he delivered an address on ‘“‘The Metro 


Tri-City Section—December 19: 


wlitan Sewerage District of Milwaukee.”’ 


rAH SecTion—December 6: During this session L. M. Win 
sor was elected president of the Section for the coming year 
George H. Taylor, first vice-president; and Harold R. Kepner, 
second vice-president. F. H. Richardson was reelected secretary 
treasure! Then Col. Ralph Royce, commanding officer of the 
Seventh Bombardment Group of the Army Air Corps, spoke on 


Modern Aviation.”’ 


VIRGINIA Section—Roanoke, December 14: Following a lunch 
m, the afternoon was devoted to discussing ways and means of 
furthering the activities of the Section in the western part of the 
state Che possibility of a sub-section was brought up, as was 
the formation of an engineers’ club in Roanoke. After consider 
able discussion the matter was referred to a committee, under the 
hairmanship of E. S. Thomas, for study and report 


Milwaukee, December 12: The meeting 
The annual 


WISCONSIN SECTION 
was devoted almost entirely to business discussion 
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election of officers resulted as follows: C. A. Willson, president; 
B. E. Brevik, first vice-president; H. H. Brown, second vice 
president; and Lloyd D. Knapp, secretary-treasurer Mr 
Willson was then introduced and made a few remarks appropriat« 


to the occasion 


Cheyenne, December 19: Joint dinner 
rhe speaker and 


WYOMING SECTION 
meeting with the Cheyenne Engineers’ Club 
guest of honor was Ewing T. Kerr, attorney general for Wyoming, 
whose subject was ‘Interstate Water Litigation.”’ Other guests 
included Ralph Parshall, newly elected president of the Colorado 
Section, and N. A. Christensen, dean of engineering at Colorado 
State College 





Student Chapter Notes 





COLLEGE OF THE CiTy oF NEw YorK—December 12: On this 
occasion members of the Chapter made an inspection trip to th« 
fabricating plant of the Bethlehem Steel Company at Pottstown, 
Pa. The group was conducted through the whole plant and had 
an opportunity to see the actual fabricating of the steel work for 


the new Rainbow Bridge at Niagara Falls, N.Y 


KANSAS STATE COLLEGE—December 17: The annual fall smoker 
took place on this date. The members were greeted by M. H 
Davison, Junior Contact Member for the Chapter, who gave a 
brief talk. Then H. W. Brubaker, professor of chemistry at 
Kansas State College, spoke on the purification and treatment of 
the domestic water supply. A social hour and supper concluded 
the evening 


MANHATTAN CoLLEGE— November 13, December 11, and January 
8: The speaker at the first of these meetings was Harold Faber, 
research chemist for the Chlorine Institute, who discussed ‘‘Chlo 
rine and Its Uses.”” At the December meeting the Society's slides 
on Mississippi River flood control were shown by James Fawls, 
vice-president of the Chapter. A member of the staff of the U.S 
Weather Bureau addressed the group at the last of these sessions 
on the work of the Bureau 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY—November 23 
and 24: On the evening of the 23rd members of the Chapter who 
attended the M.I.T. surveying camp in Maine for the past two 
summers gathered for a banquet and reunion. Civil engineers at 
M.1.T. always spend the summer of their junior year at the camp, 
and during the past few years they have been joined by men from 
the Newark College of Engineering and several other colleges 
On the 24th the group spent the afternoon at the museum and 
laboratories of William F. Clapp, consulting biologist of Duxbury, 
Mass., where they learned about marine borers. Mr. Clapp has a 
collection of marine borers from all parts of the world and has done 
pioneer work in this important field 
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RECENT PHOTOGRAPH OF KANSAS STATE COLLEGE STUDENT CHAPTER 





























ITEMS OF INTEREST 


About Engineers and Engineering 





Finding Your Place in the Army 


Classification Procedure Used at Reception Centers Facilitates Appropriate 
Assignment of Draftees 


NE of the very personal and im- 
portant questions that every young 
engineer selected for training and service 
in the armed forces of the United States 
will ask is, ‘“‘What Army unit can utilize 
my training and experience to the best 
advantage of the government?” 
According to Gen. George C. Marshall, 
Chief of Staff of the Army, the plans and 
policies with reference to the induction 
of selectees with engineering experience, 
and the proper utilization of their engi- 
neering abilities during their period of 
training and service in the Army have 
been given ample consideration in the 
War Department. A _ well-thought-out 
plan has been developed and put into use. 
As he passes through a reception center, 
each selectee is classified, and the facts 


pertaining to his civil profession or occupa- 
tion and experience, including his educa- 
tion, are recorded on what is known as the 
“soldier's qualification card,”’ reproduced 
in Fig. 1. On this 8 by 10-in. card, expert 
interviewers record data obtained from 
the selectee. The cards are coded by ex- 
perienced classifiers, and then form the 
basis for the selection and assignment 
of the enlisted man to a unit of the type 
that best fits the capabilities of the indi- 
vidual and serves the best interests of the 
Army. The card is a permanent part of 
the selectee’s record and it goes with him 
wherever he is assigned, so that subsequent 
entries may further classify him as to his 
progress and skill. 

During the World War, before the prob- 
lem of sorting man-power was solved, one 


Division was disrupted as many ag foy 
times by transfers of men of certain quajj. 
fications to other organizations. The Joy 
time, lost effort, confusion, and 
ment caused by failures to sort out per. 
sonnel before assignment made it 
to develop measures to remedy the sity. 
tion. 
During this major mobilization, , 
heterogeneous assortment of man-powe 
will be received by the Army. In orde 
to lift a great burden from the comb, 
unit and to aid the rapid attainment 9 
combat efficiency, the sorting process j 
being accomplished in reception cente; 
before the assignment of men to organi. 
zations. Army replacement centers ani 
organization schools will train personne 
for every military need left unsupplied by 
civilian experiences, but the Army mus: 
avoid useless training such as the training 
of surveyors to be truck drivers in on 
place and truck drivers to be surveyors in 
another. 
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Modern Business Machines Will Produce Record of Qualified Draftee to Fill Any Experience Need After Coded Answers Are Filed 
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INDUCTION STATION 
A registrant's first contact with military 
service has been his registration by his 
civilian local selective service board. 


These boards assemble and transport to 
uction stations registrants who have 


a called. The function of the induction 
any as fow stations is to provide the final physical 
ertain quali examination for a registrant selected for 
S. The lox induction, and the induction into the serv- 
| discourage. ice of all those acceptable to the Army. 
Ort out per. There is to be at least one induction sta- 
it mecessary tion in every state and from nine to twelve 
ly the situs stations in each corps area. Selective 

service provides the transportation neces- 
ilization, , sary from the selectee’s home to the in- 

man-power duction station. As many as two hundred 
y. Im order men per day will be examined at any one 
the combat induction station. All selectees who 
tainment of successfully pass the physical examination 
E Process is are immediately inducted into the Army 
tion centers by taking the oath of service and by 
2 to Organi. having their obligations and privileges ex- 
Centers and plained to them by a commissioned officer. 
meets CLASSIFICATION IN RECEPTION CENTER 
Army musi Those inducted into the service are 
the training being sent to reception centers for the 
vers in one purpose of classification so that the best 
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possible disposition of available skill can 
be made. Here clothing is issued, and 
vaccination and other immunization pro- 
cedures are given in order to relieve the 
organization to which the men will be 
assigned of the administrative burden 
connected with transforming civilians into 
enlisted men. Upon arrival at the re- 
ception center each soldier is supplied with 
a service record, an extract from the selec- 
tive service questionnaire, and the soldier’s 
qualification card, Fig. 1. The soldier will 
then be given the Army’s general classi- 
fication test, and an occupational inter- 
view. 

The purpose of classification is to obtain 
and record in a readily usable form infor- 
mation concerning the man’s qualifica- 
tions as to education, aptitude, previous 
military experience, and civilian occupa- 
tional skills. Interviewers are carefully 
selected and charged with the seriousness 
and importance of their duty. It is serious 
to the enlisted man and important to the 
full success of the Army. Fundamentally 
the classification of personnel in the Army 
is to be thought of as a ‘“‘search for talent”’ 
in Army needs. Interviewers are trained 
in friendly conversational methods so that 
selectees will be encouraged to give the 
full information necessary to a complete 
understanding of their entire occupational 
education and military experience. One 
of the questions asked of each enlisted 
man is the duty he would most like to have 
in the Army. He may indicate, also, his 
choice as to arm or service. If he makes 
a choice it is recorded in the appropriate 
Space—item No. 11 in the soldier’s 
qualification card. 

When the occupation interview has 
been completed, the soldier’s qualification 
card is forwarded to the chief interviewer, 
to the classifier, and in turn to the code 
clerk who punches the selection holes 
around the margin of the card. This card 
's to be used in every post or camp of the 
Army wherever the enlisted man may be 
stationed. Even after his discharge from 


the Army and after his active military serv- 
ice terminates, it is available for use in 
placing him in civil life. 

ENGINEERS AS LEADERS 

Although such may not always be the 
case, it is essential that the Army draw 
from the selectees with engineering ex- 
perience those who have a high capacity 
for leadership for use in all the combat 
arms as leaders. Men with engineering 
experience are desired especially for the 
technical arms and services. 

Present plans are that until March 1 the 
greater number of engineers and engi- 
neering students selected for training and 
service will be assigned to engineer units, 
and, thereafter, to the Engineer Replace- 
ment Center at Fort Belvoir, Va., and 
to the Seventh Corps Area Training 
Center (recently named Fort Leonard 
Wood) at Rolla, Mo., for training. 


OFFICER’S TRAINING CAMPS 


The War Department wishes to discover 
every qualified engineer obtained under 
selective service and to place him in some 
unit of engineers, artillery, the armored 
force, ordnance, quartermaster construc- 
tion, or in some other technical branch 
where his technical knowledge and ex- 
perience and his capacity for leadership 
will be of greatest advantage to the gov- 
ernment. 

The War Department expects to pro- 
vide for selectees who demonstrate out- 
standing ability in any arm or service in 
the form of additional training in an 
officer’s training camp to qualify them 
for commissions in the Army. 





Prof. N. G. Neare’s Column 
Conducted by 
R. Rosinson Rowe, M. Am. Soc. C.E. 


” 


“I nope,” said Professor Neare at the 
February meeting of the Engineers’ Club, 
“that none of you lost any sleep working 
the navigator’s problem. If the path of 
the U.S.S. Pivot was 


y=0 


then the encompassing path of the U.S.S. 
Swing was 


x= | ve — y*>+ke E(:, arc cos”) | 


where c was the constant interval between 
the Swing and the Pivot, k was the ratio 
of Pivot's speed to Swing’s and E( ) is an 
elliptic integral of the second class. At the 
start and again an hour later, y = c = 5, 
and x increases from 0 to 20, so 





5k 20kE 
Fp Rr Be 
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Using the first two terms of the series, and 
Horner’s method, 


wk? — 8k? — 4nk + 8 = 0 
k = 0.506 


and the U.S.S. Swing had to run at 
20/0.506 = 39.5 knots (39.43 if we use 
four terms of the series). Considering this 
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schedule and its path, the Swing had to 
swing right along and make knots in more 
ways than one. 

“Which reminds me that this evening I 
have brought a naval officer for our ‘Guest 
Professor.’ Commander Wise, you are 
invited to intrigue, mystify, or confound 
the Club, but I warn you, Wise as you are, 
we don’t ask odds.” 

“Nor do I, Professor, particularly as my 
problem is a paradox that I hope all will 
solve. In fact, I'll perform all the mathe- 
matical work and get the wrong answer, 
then ask the Club to point to my mistake. 

“Several years ago I designed a balcony 
beam of constant section along a horizon- 
talcircular arc. I have illustrated the de- 
sign dimensions (Fig. 1); mote that the 


beam was simply supported at points A, 











B, and C and that the design load was as- 
sumed uniformly distributed along the arc. 

“First I took moments about chord AC 
to find Z,, the reaction at B, thus: 


Z,R(1 — cosa) = 2 { wRe(cos @—cos a)dé 
= 2wR*(sin a — acosa) 


a- acosa 
1 — cosa 





Zp = eR — 


“For a check, I let R increase infinitely, 
holding the chord constant, so that a ap- 
proached zero as a limit and the beam ap- 
proached a straight beam continuous over 
two spans. In the form above, Eq. 1 is 
indeterminate, but I evaluated the limit 
with the help of series expansions, viz, 








«(i-2..) 
Scum *! 
<a (1 _ 2 ) 
a 94° ° 
2 a* 
3 15 
= 2wRa 7 . (2) 
1 =: 


“As @ approaches zero as a limit, the 
terms in a* become negligible and Ra ap- 
proaches L as a limit, hence, 


Z3= g wl. ; (3) 
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“But we accept for the middle reaction 
of two equal-span, uniformly loaded con- 
tinuous beams, the formula, 


Zs, q wl (4) 


“So I propose that you explain for me 
the paradox between Eqs. 3 and 4 and 
determine the validity of Eq. 1.” 





Civit. ENGINEERING for 
March 


Deraits of procedure in organizing for 
and designing shelters to protect civilians 
from air-raid attack is the subject of a 
paper by Joseph Lewin. The information 
comes as a by-product of the work of the 
Society's defense committee and contains 
enough essential data to orient designers 
and planners with respect to suitable types 
of construction and approximate costs. 

How to evade becoming stuck in the 
mud on construction work is explained by 
Jacob Feld in a summary of useful expedi- 
ents for overcoming troubles in soft 
ground. He deals also with other difficul- 
ties to be overcome in the heavy building 
industry 

In recognition of the widespread in- 
terest in the Baton Rouge cantilever bridge 
over the Mississippi River, E. L. Durkee 
has prepared an intimate account of the 
procedure used in floating steel to the site, 
of the various hoisting devices, and of the 
various techniques used in balancing and 
closing the spans. He explains the uses of 
a “‘falsework bent.” 

In contrast to the Baton Rouge bridge, 
on which construction was virtually begun 
in the middle, temporary bridges built 
by troops under fire are usually put to- 
gether as completely as possible on the 
shelter of the bank. Major E. P. Lock, 
Jr., presents a description of the combat 
crossing methods currently practiced by 
the Corps of Engineers 

Triangulation for a large construction 
project, influence of sewage deposits on 
stream qualities, and some basic consider- 
ations of open-channel hydraulics are 
other subjects tentatively planned for in- 
clusion in the March issue 





Active Duty Roster Grows 


Previous rssues of Civit ENGINEER- 
ING have listed members of the Society in 
the Officers Reserve Corps of the Army 
and in the U.S. Naval Reserve, who have 
been ordered to active duty. Additional 
changes of this sort in the Officers Re- 
serve Corps of the Army include Lt. Col. 
C. E. Myers from consulting engineer of 
Philadelphia, Pa., to the Quartermaster 
Corps of the Army, with headquarters in 
Philadelphia; Maj. Earl F. Ketcham from 
field engineer for the PWA at Kearney, 
Nebr., to the Corps of Engineers, 2d 
Military Area, Omaha, Nebr.; Capt 
Charles B. Bull from field engineer for 
the WPA in New York to the Office of 
the Quartermaster General, assigned to 
the new construction program at Picatinny 
Arsenal, Dover, N.J.; Capt. Lewis J. 
Workman from associate engineer for the, 
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U.S. Bureau of Reclamation at Denver, 
Colo., to executive officer with the Con- 
structing Quartermaster at Camp Hulen, 
Tex.; Lt. A. A. Faxon from projects in- 
spector for the New Jersey State High- 
way Department at Trenton, N.J., to 
Fort Dix, NJ., where he is Reception 
Center Quartermaster; Lt. John E. Healy 
from Philadelphia to Camp Upton, Yap- 
hank, L.I.; Lt. Robert M. Lingo from 
instructor in civil engineering at the Uni- 
versity of Maryland to engineer officer on 
duty with the Constructing Quarter- 
master at Southeast Air Depot, Mobile, 
Ala.; Lt. Loyal M. Nerdahl from main- 
tenance engineer at Lake Mohonk 
Mountain House, Lake Mohonk, N_Y., to 
the Engineer School at Fort Belvoir, Va.; 
and Lt. Willard S. Sitler from sanitary 
engineer for the St. Joseph County Health 
Department at Centerville, Mich., to the 
21st Engineers at Langicy Field, Va. 

Of the Naval Reserve there are Comdr. 
Vernon R. Dunlap from superintendent 
of the Overbrook Steam Heat Company 
at Philadelphia, Pa., to the Bureau of 
Yards and Docks in Washington, D.C.; 
Comdr. George F. Nicholson from con- 
sulting engineer of Los Angeles, Calif., 
to the Eleventh Naval District embracing 
Southern California; Lt. Comdr. Stanley 
T. Barker from assistant sanitary engineer 
for the New York State Department of 
Health at Albany, N.Y., to the Navy 
Building, Washington, D.C.; Lt. Comdr. 
William W. Wannamaker from president 
of Wannamaker and Wells, Inc., Orange- 
burg, S.C., to the Marine Barracks at 
Parris Island, S.C.; Lt. Eugene J. Peltier 
from resident engineer for the Kansas 
State Highway Commission at Ottawa, 
Kans., to the Naval Training Station at 
Great Lakes, Ill.; Lt. James B. Robinson 
from structural engineer for United Con- 
sulting Engineers, Inc., Washington, D.C., 
to the Fourteenth Naval District at Pearl 
Harbor, T.H.; and Lt. Arthur T. Roth 
from assistant engineer for the U.S. Soil 
Conservation Service at Kittanning, Pa., 
to the Bureau of Yards and Docks in 
Washington, D.C. 





Brief Notes 


Tests for Intoxication is the subject of 
a 1940 report by a committee of the Na- 
tional Safety Council, 20 North Wacker 
Drive, Chicago. Suggestions for prelimi- 
nary activity in setting up a scientific 
program for handling intoxicated drivers 
and pedestrians are included with techni- 
cal data on test methods 


* * * > 


Tue Fourth Texas Conference on Soil 
Mechanics and Foundation Engineering 
will be held at the University of Texas on 
February 21 and 22. 

* > * * 

To ACCELERATE the defense program, 
Revere Copper and Brass, Inc. announces 
a competition for suggestions submitted by 
American workmen in the metal industry. 
Nine cash prizes, totaling $10,000, will be 
awarded. Entries close April 30, 1941. 
For information write to the Revere 
Award, Box 1805 Washington. D.C. 


Vou 1, No 
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NEWS OF ENGINEERS 
Personal Items About Society Members 





ee 


Freperick G. SWITzer recently rp. 
signed as professor of mechanics and hy. 
draulic engineering and head of the de. 
partment of mechanics at Cornell Univer. 
sity in order to become division engineer 
with the New York City Board of Wate 
Supply. 

Jack J. HINMAN, JR., associate pro. 
fessor of sanitation at the University of 
Iowa, has reported for duty at Fort Bel. 
voir, Va., as lieutenant colonel in the 
Chemical Warfare Service of the Nationa! 
Guard. 


Wittiam C. Weeks, of Bridgeport, 
Conn., who retiredf rom active army sery. 
ice five years ago with the rank of colonel 
has been recalled to duty and made dis. 
trict engineer for the Corps of Engineers 
at Jacksonville, Fla. 


FREDERICK E. ScuMirtt has resigned as 
editor of Engineering News-Record and 
will serve as staff consultant to the US 
Bureau of Reclamation in both the Wash. 
ington and Denver offices. Mr. Schmitt 
has been on the editorial staff of Engineer. 
ing News-Record and its predecessor. 
Engineering News, for thirty-eight years— 
for the past ten years as editor. 

O. LAURGAARD announces the opening 
of a consulting office in the Bedell Build- 
ing (Room 1015), Portland, Ore., where 
he will be available for work on irrigation, 
power, flood control, navigation, munici- 
pal, highway, railway, and miscella- 
neous projects. Until recently Mr. Laur- 
gaard was engineer for the TVA on the 
construction of Hiwassee Dam in North 
Carolina. 


A. M. Rawyn, assistant chief engineer 
of the Los Angeles County Sanitation 
Districts, has been appointed chief engi- 
neer to fill the vacancy caused by the 
death of A. K. WARREN. 


Cart H. Correr, commander, Civil 
Engineering Corps, U.S. Navy, has been 
transferred from Jacksonville, Fla., where 
he was in charge of construction of the 
Naval Air Station, to Norfolk, Va. Com- 
mander Cotter will be public works officer 
at the Norfolk Naval Operating Base. 


CuarLes Kevver, who retired from the 
U.S. Army in 1923 with the rank of briga- 
dier general, has been ordered into active 
service as district engineer in charge of the 
Chicago area. For the past several years 
he has been consultant for the Public 
Utility Engineering and Service Corpora 
tion, of Chicago. 

M. E. Gumore has been appointed 
Commissioner of Public Works, in Wash 
ington, D.C., succeeding E. W. CLark. 
who is now with the Bureau of the Bué- 
get. Until recently Colonel Gilmore wes 
regional director of Region 1 of the PWA. 
with headquarters in New York City. 


Don Jounstone, former editor dt 
Civit ENGINEERING and more recently 
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,ssistant professor of civil engineering at 
Ohio State University, is now on active 
duty with the Civil Engineer Corps of the 
Navy. His assignment is with the Bureau 


¥ Yards and Docks, Washington, D.C. 

Toeopors T. McCrosxy, formerly 
rector of planning for the New York 
City Department of Planning, has been 
made executive director of the Chicago 
Plan Commission. 


L. A. LaRSON is now junior naval archi- 


eect for the Philadelphia Navy Yard. 
He was previously assistant superintend- 
ent on general construction for the Lar- 


son Building Company at Ambridge, Pa. 


Merron R. Keere has resigned as 
hief engineer of the Indiana State High- 
way Commission in order to join the 
Russel B. Moore Engineering Company 
as chief engineer of the new naval ammu- 
nitions storage depot located at Burns 
City, Ind. 

Greorce A. SepGwick has severed his 
connection with the California State 
Division of Architecture in order to ac- 
cept a position as associate engineer with 
the Panama Canal Commission. 


Ratpo A. Tupor, principal bridge 
engineer of maintenance and operation of 
the San Francisco-Oakland Bay Bridge, 
has been granted leave of absence to serve 
in the National Guard, with the rank of 
lieutenant colonel. He will be stationed 
at San Luis Obispo as assistant to the 
Chief of Staff in charge of military intelli- 
gence of the General Staff of the Fortieth 
Division. 

Eric HAQUINIUS is now associated with 
the consulting firm of H. B. Gieb and As- 
sociates, of Dallas, Tex. He was formerly 
connected with the Brazos River Conser- 
vation and Reclamation District at Min- 
eral Wells, Tex. 


Epwin H. BLASCHKE has resigned as 
assistant job engineer for the Lower 
Colorado River Authority in order to ac- 
cept a position in a similar capacity with 
the Foundation Company of New York. 
He is located at Quincy, Mass., where his 
company is building drydock slips and a 
wet basin for the Bethlehem Stee] Com- 
pany. 


Wii L. Strong, JRr., previously rod- 
man for the Caye Construction Company, 
Inc., of Brooklyn, N.Y., is now employed 
as a chainman on maintenance of way in 
the River Division of the New York 
Central Railroad. 


Frank H. SHaw, civil engineer of Lan- 
caster, Pa., has been appointed supervis- 
ing engineer for the Reconstruction Fi- 
nance Corporation on the construction of 
an airplane manufacturing plant for 
North American Aviation Inc., near 
Dallas, Tex. 


James Witmot is now project engi- 
neer for the Caribbean Architects and 
Engineers, Port of Spain, Trinidad, 
BWI. He was formerly park director 


for the New York City Parkway Author- 
ity 


Artuur M. SHaw announces that he is 
uildin g is second army camp at Alex- 


andria, La. His first was built in 1917 
when he was Constructing Quartermaster, 
while this time he is chief engineer for the 
general contractor, the W. Horace Wil- 
liams Company. 


I. L. TyLer is now research engineer 
for the Portland Cement Association, 
engaged on the long-time study of cement 
performance in concrete. His head- 
quarters are in Chicago, Ill. He was 
formerly with the Pennsylvania Turnpike 
Commission. 

Tuomas J. Serre recently resigned as 
junior inspector for the Texas State High- 
way Department in order to accept a 
position as engineering draftsman in the 
Highway and Railroad Division of the 
TVA. He is located at Chattanooga, 
Tenn. 


ARTHUR R. Lorp has left his position 
as assistant state administrator for the 
WPA of Illinois in order to become con- 
nected with a new section of the Bureau 
of Yards and Docks, U.S. Navy Depart- 
ment, Washington, D.C. His work will 
consist of cost and speed control on all the 
contracts of the Bureau. 


C. Sruart Duccrns, previously resi- 
dent engineer inspector for the PWA at 
Richmond, Va., has been appointed build- 
ing inspector for the City of Richmond. 


NorMAN P. HENDERSON is city engi- 
neer of Yonkers, N.Y. He was formerly 
deputy city engineer. 

Rupo.tF P. ForsBerc has been retired 
as chief engineer of the Pittsburgh and 
Lake Erie Railroad Company, with head- 
quarters in Pittsburgh, because of having 
reached the age of seventy. Mr. Forsberg 
had been in the continuous service of the 
engineering department of that Company 
since September 1892, and before going 
there was with the Norfolk and Western. 


James S. Sweet, until recently acting 
hydrologic supervisor of the North Atlan- 
tic Region of the U.S. Weather Bureau 
at Albany, N.Y., has been designated 
hydrologic supervisor of that region. 

Joun W. Ruppy, formerly junior civil 
engineer for the Pennsylvania WPA, with 
headquarters at Williamsport, Pa., has 
accepted a position as civil engineering 
draftsman in the U.S. Engineer Office at 
Vicksburg, Miss. 


Ratpo H. CHAMBERS, consulting en- 
gineer of New York City, has been ap- 
pointed vice-president of the Foundation 
Company, of New York. 


RaLpu M. PALmer, assistant engineer 
for the City of Duluth, has been named 
superintendent of the municipality’s new 
sewage disposal plant, which will be put 
into operation soon. 


J. Wm. Morretr is now with Giffels 
and Vallet, Inc., of Detroit, Mich. Until 
lately he was chief structural engineer for 
the United Engineers and Constructors, 
Inc., of Philadelphia, Pa. 


Harry M. FREreuRN has resigned as 
district engineer for the Pennsylvania 
State Department of Health, with head- 
quarters in Philadelphia, to become chief 
engineer for the Philadelphia Suburban 
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Water Company. Mr. Freeburn has 
been connected with the State Depart- 
ment of Health for twenty-five years. 


FRANK S. Fargunar, who is on the staff 
of the U.S. Coast and Geodetic Survey, 
has been transferred from Boston, Mass., 
to Washington, D.C., where he holds the 
position of junior nautical scientist. 


Joun A. WaLts has severed his connec- 
tion with the Safe Harbor Water Power 
Corporation, but will continue as president 
of the Pennsylvania Water and Power 
Company, of Baltimore, Md. 


James I. BaLiarp, after six years as 
editor of Western Construction News, has 
returned to the Staff of Engineering News- 
Record in the capacity of managing editor. 
His headquarters are in New York. Mr. 
Ballard first became connected with the 
Engineering News-Record in 1929, and he 
served it in various capacities until 1935. 





DECEASED 





Joun SecaR ALLEN (M. '24) engineer 
inspector for the PWA at Worcester, 
Mass., died on November 30, 1940, at the 
age of 69. From 1902 to 1916 Mr. Allen 
was with Norcross Brothers Company of 
Worcester on various construction proj- 
ects, and from 1916 to 1921 structural 
engineer for the Norton Company of 
Worcester. Later he was resident en- 
gineer for the state of Connecticut on the 
construction of a normal school at New 
Britain, Conn., and for some years served 
the PWA on various construction proj- 
ects throughout the country. 


FREDERICK LuTHER Forp (M. '(5) 
president of Ford Brothers, Inc., of New 
Haven, Conn., died there on December 
18, 1940. He was69. From 1902 to 1911 
Mr. Ford was city engineer of Hartford- 
Conn., and from 1912 to 1920 city en, 
gineer of New Haven. Since 1926 he had 
been a fuel oil distributor in partnership 
with his brother. He had served in both 
the Connecticut legislature and the state 
senate. 


ALAN WASHBURN Ho.iimay (Jun. '36) 
instructor in civil engineering at the Uni- 
versity of Wyoming, died on November 
30, 1940, at the age of 25. Mr. Holliday 
received his engineering degree from the 
University of Wyoming in 1936, and he 
had been in the office of the city engineer 
of Laramie and junior engineer for the 
U.S. Bureau of Reclamation at Berkeley, 
Calif., before joining the staff of the uni- 
versity. 


Witutiam ATLee James (M. '09) of 
Lydiatt, Man., Canada, died on July 3, 
1940, at the age of 76. An American by 
birth, Mr. James went to Canada in 1898 
on construction work for the Canadian 
Pacific Railway, and remained with that 
organization for the rest of his professional 
career. At the time of his retirement in 
1932 he was assistant chief engineer. 
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Samuet Kuper (Assoc. M. 12) con- 
sulting civil engineer of Chicago, IIl., died 
in that city on December 5, 1940. He was 
56. Early in his career Mr. Klein was 
with the Trussed Concrete Steel Com- 
pany, of Detroit. Later he worked for 
the Chicago, Milwaukee and St. Paul 
Railroad, and then was active in organ- 
izing the firm of Lieberman and Klein 
He was engaged on the construction of 
many large buildings throughout the 
country 


Epcar Ava Norwoop (Assoc. M. '16) 
of the firm J. R. Worcester and Company, 
of Boston, Mass., died on September 23, 
1940. Mr. Norwood, who was 56, be- 
came connected with J. R. Worcester and 
Company in 1907, shortly after his gradu- 
ation from Tufts College, and remained 
there for the rest of his life. He aided in 
the design of various important buildings 
in Boston, the Peabody Museum at Har- 
vard, and the Boston Elevated Railway. 





Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 
From December 10, 1940, to January 9, 1941, Inclusive 





App!Tions TO MEMBERSHIP 


Axpport, Donan (Jun. 40), Draftsman, Geo. A. 
Fuller Co. & Merritt, Chapman & Scott Corp., 
Naval Air Base, Quonset Point, R.1. 

Acett, Joun Gaseret (Jun. ‘40), Soils Insp., 
State Highway Dept.. Kalamazoo County 
Bldg. (Res., 1003 Clinton Ave.), Kalamazoo, 
Mic 

AKINS, JOHN Cricwron (Jun. 40), With Stand- 
ard Oil Co. of Indiana (Res., 2008 Lake Ave.), 
Whiting, Ind 

Aver, Jerome Leo (Jun. 40), With State High- 
way Dept., 1246 University Ave. (Res., 1675 
Roblyn). St. Paul, Minn 

Austi~, Cuemont Roperr, Jr. (Jun. 40), With 
Field Staff, Turner Constr. Co., 420 Lexington 
Ave., New York, N.Y. (Res., 3856 Beech Ave., 
Erie, Pa.) 

Barep, Raten Watpo (Assoc. M.'40), Hydr. 
Engr., U.S. Dept. of Agriculture, Federal Bidg.. 
Waco, Tex. 

Bartz, E.twoop Lewis (Jun. 40), With War 
Dept., U.S. Engr. Office, Pier 2A, Ft. of Chan- 
nel St., Honolulu, Hawaii 

Beam, Wattrer Myers (Jun. 40), Technical 
Engr., State Highway Comm., State House 
Annex, Indianapolis, Ind. 

Brearp, Axtuur Hornet, Jr. (Jun. 40), With 
Charles H. Hurd, 333 North Pennsylvania St. 
(Res., 945 North Campbell Ave.), Indianapo- 
lis, Ind 

Broo, James Currie (Jun. 40), Asst. Buildin 
Insp., City of Roanoke, Room 3 Munici 
Bidg. (Res., 504 Greenwood Rd.), Roanoke, Va 


Bett, Amprose Perer (Jun. 40), Engr., De- 
velopment Dept., Kelly Springfield ire Co. 
(Res., 64 Greene St.), Cumberland, Md. 

Beery, Cuaries Vatentine (M. ‘40), Precast 
Unit Co., 2129 East Michigan Ave. Kala- 
mazoo, Mich. 

Besners, HuGH Monanan (M. ‘40), Div Supt., 
Lago Oil & Transport Co., Aruba, Curacao. 
BrincuaM, Georor Storrs (Jun. '40), Care, De- 
sign and Appraisal Div., Ebasco Services Inc., 

2 Rector St., New York, N.Y. 

Buack, CHartes Dunpar (Jun. 40), 76 
Smith St., Charleston, S.C. 

Burssey, Wattrer Emanvet (jun. 40), Rod- 
man, United Gas Pipe Line Co., Box 296, lowa 
(Res., 616 Nashville Ave., New Orleans), La. 


Brown, Wenpett Stimpson (M. ‘40), Chf 
Engr., F. P. Sheldon & Son, 1038 Hospital 





The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 











Joun Maree Race (Assoc. M. '02) 
resident engineer inspector for the PWA 
at Enfield, Mass., died on November 27, 
1940. For some years Mr. Race main- 
tained a practice as consulting engineer 
and landscape architect (Barnes and Race) 
at Pittsfield, Mass., and later served as 
resident engineer for the District of Azua 
Department of Public Works in the Do- 
minican Republic. 

Cuartes Henry SmitrH (M. '36) of 
Portland, Ore., died in that city on De- 


Trust Bldg. (Res., 201 Wentworth Ave., Edge- 
wood), Providence, R.I. 


Capett, Joun Bert (Jun. '40), Instr., Virginia 
ey Inst., 422 V.M.1. Parade, Lexington, 
a. 


Cassy, Joun Josern, Jr. (Jun. '40), Stress Ana- 
lyst, Curtiss-Wright Aeroplane Div., Kenmore 
= Vulean (Res., 2222 Main St.), Buffalo, 


CHristensen, Orvitte Epoar (Jun. 40), Struc- 
tural Engr, The Austin Co. (Res., 307 East 
80th St.), Seattle, Wash. 


CLARK, Ltovp Harrison (Jun. 40), Asst. Engr., 
State Dept. of Highways, Citizens Bldg., Lima 
(Res., Alger), Ohio. 

Conrapsen, Harorpn (Jun. *40), 3014 S St., 
Sacramento, Calif. 

Coonan, Danrer Josern, Je. (Jun. 40), 29 Park- 
side Drive, Pawtucket, R.1. 

Corpe.anp, }amMes Tracy (Jun. 40), Draftsman, 


E. I. du Pont de Nemours & Co., Station B, 
Buffalo (Res., Main St., Clarence), N.Y. 

Cornetivs, Quincy Cortett, Jr. (Jun. ‘40), 

unior Hydr. Engr., U.S. Geological Survey, 
x 1311, Tucson, Ariz.. 

Cortt Vipera, Cartos (Assoc. M. ‘40), Geo- 
raphical Engr, 10-1284 La Plata, Argentine 
epublic. 

Cowpen, Burney Beaucnamp (Jun. '40), Care, 
Bureau of Eng, State Board of Health, Jack- 

sonville, Fla. 
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cember 20, 1940, at the age of 72. From 
1898 to 1907 Mr. Smith was designing ang 
construction engineer for the Hawaii De. 
partment of Public Works, and from 1919 
to 1916 chief inspector of sewer construe. 
tion for Portland. In the latter year jy 
was appointed sewer engineer for the city 
and, except for five years as project ep. 
gineer for Baar and Cunningham of Por. 
land, continued in this capacity ung 
December 1939 when illness forced his re. 
tirement. 


KENNETH CRAWFORD WRIGHT (M. '29) 


manager of the Industrial Equipmen; 
Division of the Lang Company, Sah 
Lake City, Utah, died there on December 
21, 1940. He was 49. Mr. Wright spen: 
most of his career—1916 to 1939—with 
the Utah State Road Commission, serving 
successively as designer, resident engineer 
construction engineer, district engineer 
assistant chief engineer, and (for fi. 
years) chief engineer. 


Cozzens, Joun Water (Jun. '40), Asst. Corps 
of Engrs., P_R.R., Fort Wayne, ind. 


Cramer, Jonn Wescey (Jun. '40), Detail Drafts. 
man, Vega Airplane . (Res., 235 B North 
Santa Anita Ave.), Burbank, Calif. 


Dasue, Wittt1aM (Jun. '40), Asst. Proj 
State Highway Comm, La Porte Ome 
Porte, Ind. 


DAVENPORT, Metvin Vai (Jun. '40), Rodmas. 
C.M.St.P. and P. Ry., Div. Engr. Office 
(Res., 215 North 9th St.), Miles City, Mont 


Davies, Jeracp Morris (Jun. '40), Asst. Engr 
Parker Schram Co., 515 Couch Bidg., Port- 
land (Res., 1101 Jackson St., The Dalles), Ore 


DeGnan, James Scott (Jun. '40), Insp. F. H 
McGraw Co., 780 Windsor St., Hartford (Res 
192 Monument St., Groton), Conn. 


Derece, Henry Bowser (Jun. '40), Eng Com- 
puter, Pittsburgh and Lake Erie Rk, Te- 
minal Bidg., Pittsburgh (Res., 222 Fourth St, 
Beaver), Pa. 

Devcany, Amprose Granam (Jun. '40), Produc 
tion Mgr., Coyne & Delany Co., 828 Kent 
Ave., Brooklyn, N.Y. 

Diskin, Stmon Hyman (Jun. ‘40), Asst. Eng 
Draftsman (Mech.), War Dept., Chemica 
Warfare Service, Bldg. 86, Arsena! 
(Res., 3725 Towanda Ave.), more, Md. 


Dopson, Josern Jackson, Jr. (Jun. 40), Junior 
— P sn Hi — en Ss North — 
wood (Res., 1201 Noble), Houston, Tex. 


Doopy, James Josern (Jun. '40), Junior , 
U.S. Engr. Dept., Box 792, Auburn (Res., 
Sweaty laut Ave., San Francisco), Calif 


Doran, Jack Kennepy (Jun. "40), Box 36, 
Denison, Tex. 


Dore, STEPHEN Epwarp, Jr. (Jun. ‘40), Junior 
Civ. Eng. Draftsman, Navy Eng. Desig, 
Quonset Point (Res., 206 Montgomery Ave 
Edgewood), R.I. 

Downes, Wrt1am Epwarp, Jr. (M. ‘40), Ass 
Engr., Bureau of Eng., City of Chicago, City 
Hall (Res., 6848 Bennett Ave.), Chicago, Ih. 

Downey, Rosert Joun (Jun. "40), 2208 Maple 
wood Ave., Richmond, Va. 


Dunn, Emmett Waters, Jr. (Jun. ‘40), _ 
_ du Pont de Nemours & - 
Charlestown, Md. (Res., 1345 South 4th 5 


0 Civ. 
Durwam, Cuarces Wiauiam (Jun. “#0, tile 
i . " —: 32d Ave.), Omabs 


. (Res., South 











il, 





Vo! 
aN Mitne (Jun. 40), Moronet Hotel, 

field, 

ELoENSON, LBONARD (Jun. '40), Junior Highway 


Engr. State Div. of Highways, Centennial 
Aanex (Res., 815 South 5th St.), Springfield, 


1 

eusrson, Caprry Looan (M. '40), Vice-Pres. 
and Chf. Engr., Robert & Co., Inc., Bona Allen 
Bidg Atlanta, Ga. 

ParrpaNk, ALLEN NORRIS (Jun. '40), 614 Joliet 
St., West Chicago, II. 

rarsant, Josepm Leon (Assoc. M. '40), Associate 
Engr, Van R. P. Saxe, 100 West Monument 
st. (Res. 7031 Kenleigh Rd., Stoneleigh), 
Baltimore, Md. 

ranninc, Gpores Stoxes (M. '40), Chf. Engr., 
Frie R_R., 101 Prospect Ave., N.W., Cleveland, 
Ohio 

Frixtinson, GEORGE THEON (Jun. °40), Dist. 
Engr, SCS, U.S. Dept. of Agriculture (Res., 
508 North 4th), Sayre, Okla. 


Fiywx, Henry Paut (Jun. "40), With te 
Eng Co., Inc., Melson Bidg., Newport News 
Res., 416 Granby St., Ocean View, Norfolk), 
Va 

Foumar. JAMES Murpmres (Jun. '40), County 

Morgan County, Box 154, Decatur, Ala. 


a 


Engr 

Foreman, Cuester ALANSON (Jun. "40), Junior 
Surveyor, National Geophysical Co., De Rid- 
der, La 


Prank, Joun Exvpen (Assoc. M. '40), Associate 
Engr. (Civ.), U.S. Engr. Office, Box 1234, 
Coden’ Ohio. (Res., 1 Rosemont Ave., 
Fort Thomas, Ky.) 


Freperickson, Joun Henry, Jr. (Assoc. M. *40), 
Engr, A. Farnell Blair, Carville (Res., Geis- 
mar), La. 

Putter, Jack Pearson (Jun. "40), Care, The 
Panama Canal, General Delivery, Cristobal, 
Canal Zone. 


Gasicx, Saut Samvuset (Jun. "40), Asst. Engr., 
US. Engr. Office, Park Sq. Bidg., Boston, 
Mass 

Gantar, MARK Martin (Jun. 40), 1201 Wads- 
worth, North Chicago, Ill. 


Garpner, Werner CrLarKe (Assoc. M. °40), 
City Engr., Supt., Water Dept., The Mayor 
and Council of Salisbury, West Church St. 
Res., 503 Smith St.), Salisbury, Md. 


Garretts, Ciement Dare (Jun. °40), With 
Waddell & Hardesty, 101 Park Ave., New 
York, N.Y. 

Gay, Wu.ttamM Artruur (Jun. '40), 17618 Detroit 
Ave, Lakewood, Ohio. 


Gerarpt, AnceLo Prtrer (Jun. ‘40), Junior 
Hydr. Engr, U.S. Geological Survey, 226 
Post Office Bldg., Jamaica (Res., 1782 West- 
chester Ave., New York), N 


Gut, Joun Josern (Jun. °40), Asst. Estimator 
and Civ. Engr., Aberthaw Co., 80 Federal St., 
Boston (Res., 310 Market St., Brighton), 
Mass 


GotoenperG, CHARLES Norpsmaus (M. ‘40), 
123 East Water St., Santa Fe, N.Mex. 


Gravy, Watter Tuomas (Jun. "40), 4093 Wash- 
ington St., Roslindale, Mass. 


Geirrin, Francis THomas (Jun. 40), 320 East 
242d St., New York, N.Y. 


Grorspeck, Writ1amM Francis (Jun. *40), Insp. 
of Constr, TVA, Eng. Field Cherokee 
Dam Jefferson City (Res., 614 Morgan St., 
Knoxville), Tenn. 


Gruss, CLrarence Artnur (Jun. ‘40), Junior 
Naval Archt., Puget Sound Navy Yard (Res., 
265 Burwell St., Apt. 301), Bremerton, Wash. 


Gumor, Arotto (Jun. 40), Detail Draftsman, 
Lockheed Aircraft Corp., Burbank (Res., 701 
Palm Drive, Glendale), Calif. 


Guutipcr, ELtswortm James (Jun. °40), With 
Boeing Aircraft Co (Res., 425 Tenth North), 
Seattle, Wash 


Hatt, Forrest Hott (Jun. *40), Foundation 
Engr, Dames & Moore, 816 West 5th St. 
Res. 1201 Maryland St.), Los Angeles, Calif. 


Haut RayMonD Francrs, Jr. (Jun. '40), With 
PRR (Res. 311 East Jefferson St.), Fort 
Wayne, Ind 


Hatt, RicHarp Vernon (Jun. '40), Box 525, 
Winchester, Tenn. 


HALLDEN, OrTo SeBasTIaAN (Jun. '40), Asst. San. 
Engr. State Dept. of Public Health, Dist. 


Health Unit 9, Mount Sterling, Ill. 

Hanover, Jor Grapy (Jun. *40), 308 Barton, 
an Tex 

Harocrove, Grorcs WruaM (Jun. ‘°40), 


Trainee, Eng Dept., Wisconsin Telephone Co., 


og North Superior, Appleton (Res., Eden), 
is. 


HarpMan, RicwHarp THorNitey (Jun. ‘40), 
Bridge Designer, State aw Dept., State 
House Annex, 5th Floor, Indianapolis, Ind. 


—— FrRanK Epwin, JR. '40), Engr., 
Dravo Corp., Neville Island, itteburgh, Par 


Hecart, Lours Gerarp (Jun. 40), Junior Engr., 
Petracca- Banko, Gunhill Rd. and Baychester 
a (Res., 945 Sherman Ave.), New York, 


Henperson, Knox Berry (Jun. °40), Design 
Engr., National Tank Co., 3100 Sand Springs 
Rd., Tulsa, Okla. 


HENNEBERGER, WAYNE fJus. "40), Research 
. Univ. of Texas (Res., 1401 Westover 
Rd.), Austin, Tex. 


Hynp, Morrrson (Jun. '40 p Bast. Mid western 
Eng. and Const. Co., Drew Bidg., Tulsa 
(Res., 1305 Elgin Muskogee), Okla. 


Jaco, Lane Irvine (Jun. '40), Junior Insp. of 
, TVA, Box 4 , Jefferson City, Tenn. 


Jessen, Dietrich Water (Jun. °'40), Field 
ae Free Port Sulphur Co., Port Sulphur, 


Jounson, Craup Parsam (Jun. '40), Structural 
Draftsman, Fe Bridge Co. (Res., 325 West 
6th), Gary, I 


Jounson, Gorpon Hervey (Assoc. M. '40), 
Asst. Engr., U.S. Bureau of Reclamation, 457 
Custom House, Denver, Colo. 


Jounson, STANLEY JouN (Jun. °40), 
Dock Associates, Norfolk Navy veed tee, (Res., 
Waterview Apartments, Apt. H-4), Ports- 
mouth, Va. 


Jones, Mitton Homer, Jr. (Jun. '40), Junior 
Naval Archt., Puget Sound Navy Yard (Res., 
1347 Warren), Bremerton, Wash. 


Kavurman, Atvin Danret (Jun. '40), Route 1, 
Moundridge, Kans. 


Keatinc, Pau. WarREN (Jun. 40), Plant Mer., 
P. J. Keating Co., Box 124, Chicopee Falls, 
ass. 


Kewtty, James Davipson (Jun. '40), With Lock- 
heed Aircraft Corp., Burbank (Res., 701 Palm 
Drive, Glendale), Calif. 


Kenney, Jonn Davip, Jr. (Jun. 40), 728 = 
Jay Hall, Columbia Univ., New York, N.Y 


KINSELLA, JoHN RICHARD (Assoc. *40), City 
Engr., Ry — (Res., 814 a St.), 
Newport, K 

KIRVEN, whan Broapnax (Assoc. M. '40), City 
Engr., City of University Park, 3800 Univers- 
ity Bivd. (Res., 3009 Milton St.), Dallas, Tex. 


Kiarer, Davin (Jun. °40), Asst. Eng. Aide, 
Maps and Survey Div., TVA, Rockwood, Tenn. 
(Res., Silver Hills, New Albany, Ind.) 


Knox, CHARLES ay (Assoc. M. °40), As- 
sociate hg a Survey, 945 
Post Office Bidg., Rectum 


LancTon, Bernarp Bisuop (Jun. ‘40), Care, 
Monsanto Chemical Co., Everett, Mass. 


Leaman, Donatp Davin (Jun. '40), Asst. Engr., 
Greeley & Hansen, Box 93 (Res., 200 South 
Polk St.), Tullahoma, Tenn. 


Lecatsxt, Leo Max (Assoc. M. °40), Instr. in 
Civ. Eng., Agri. and Mech. College of Texas, 
College tion, Tex. 


Lercsrruss, Watter Artuur (Jun. °40), 145 
North Harwood St., Orange, Calif. 


Linsxy, Horace (Jun. '40), Civ. Engr., Lynn 
Constr. Co., Inc., 11 West 4 SS, Se ork 
(Res., 921 East 3ist St., Brooklyn), N.Y. 


Lorenz, gy A Gaones, Jr. (Jun. '40), Struc- 


— ay FF — City Iron Works, Tulip 
St. legheny » (Res. 3110 Fanshawe 
St., “Mayfair , Philadelphia, Pa. 


Lucuint, Joserpn Wiutam (Jun. '40), Cost 
Engr., State Highway Dept., Capitol Bidg., 
Santa Fe, N.Mex. 


Mackey, Wrt1amM Epwarp (Jun. '40), Teacher, 
Aeronautics and Physics, St. Rita High School, 
6312 South Oakley Ave. (Res., 6951 South 
Winchester Ave.), Chicago, Iil. 


McNeese, Donato CHarces (Jun. '40), Junior 
Engr., U.S. Army Engrs., 700 Central Bldg. 
(Res., 133 Boren Ave., North), Seattle, Wash. 


Macness, Wirt1am Howarp (Jun. °40), 1375 
South 3d St., Louisville, Ky. 


Martuews, THomas Auton (Jun. '40), Eng. Aid, 
Federal Power Comm., 1757 K St., N.W. 
(Res., 2104 O St., N.W.), Washington, D.C. 


May, Epcar Orrs (Jun. 40), Eng. Draftsman, 
Pacific Gas & Elec. Co., 245 Market St., San 
— (Res., 2908 Regent St., Berkeley), 

alif. 
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Mercatr, Ry a (Jun. '40), Asst. 
Engr Ro ne .. 1807 Madison 
hak (ne “r2i7 sonweed ve.), Toledo, Ohio. 


Mever, Norciirre Sanprorp, Jr. (Jun. 40), 
Asst. City Engr., Eng. Dept., Big Spring, Tex. 


Miner, Artaur W “—~y =. "40), Draftsman, 
.o 65 Mark (Res., 232 Fourth 
Ave.), San Francisco, “Calif 


Montcomery, CHANCELLOR Davin (Jun. ae 
Asst. Maintenance Engr., Delco Produc 
Div., General Meters Gus. 201 Floral Ave. 
Dayton, Ohio. 


Moroan, Harry S. (Jun. "40), Asst. Engr., 
Water Works Dept., ar nega lowa. 

Mosetey, Jos Currron (Jun. Junior 
Draftsman, Humble Oil & Refining ¢ — © Bay- 
a, (Res., 220 West Pearce, Goose Creek), 
ex. 


Mowry, BoarpMaN SHaw (Jun. ‘40), Engr. 
Draftsman, Link Belt Co., 300 West Pershing 
Rd. (Res., 2044 West 103d St.), Chicago, Il. 


Mourenuy, Joun Joserm (Jun. '40), Architectural 
one, Be ortimer J. Murphy, 202 Curtiss Bidg., 
Buffalo, N.Y. 


Nicnois, THomas ALEXANDER, Jr. (Jun. ‘40), 
Field Estimator, Austin Co., Naval Air Sta- 
ae, en., 4527 Eighteenth, N.E.), Seattle, 


NitMerer, Hersert Parc (Jun. 40), Teach- 
ing Asst., Univ. of California (Res., 1799 
Euclid Ave., Apt. 6), Berkeley, Calif. 


Norse, Joun Hronvecz (Assoc. M. 40), Layout 
Draftsman, Consolidated Aircraft, San Diego 
(Res., 7720 Herschel Ave., La Jolla), Calif. 


O'Brien, Joun Tuomas (Jun. 40), Asst. Hydr. 
Engr., SCS, U.S. Dept. of Agriculture, Box 26, 
Waco, Tex. 


Orton, Donato Wuartney (Jun. '40), Engr., 
Tennessee Copper Co., Copperhill, Tenn. 


Owens, Epwin Warts (Jun. '40), Care, Southern 
Materials Corp., Box 34, Richmond, Va. 


Paxson, Lyte Laren (Jun. "40), Asst. Engr., 
State Highway Comm. (Res., 1034 Tyler), 
Topeka, Kans 


Porter, Howarp Evcene (Jun. ‘40), Asst. 
State Supervisor, State Mineral Surveys, 
National Defense Project, WPA, 426'/: Broad, 
Rome, Ga. 


 : Ina Lawrence (M. "40), Chf. =e. Cc. & O. 
, 825 East Main St., Richmond, Va 


aalthien ArtHurR Joun (Jun. '40), Estimator, 
Young Radiator Co., Racine (Res., 2214 South 
7th St., Milwaukee), Wis. 


Repmonp, Joun, Jr. (Jun. 40), County Sanita- 
tion Officer, Butler County Health Dept., 
Box 359, Greenville, Ala. 


Rernroer, Louris GerRarp i} . 40), With the 
Thompson Lichtner Co., Inc., 620 Newbury 
= Boston (Res., 47 Denver St., Saugus), 

ass. 


Rirre, Norman Terry (Jun. '40), Asst. Engr., 
East Bay Sewage Disposal Survey, City Hall, 
Berkeley, Calif. 


Ritter, Leo Joun, Jr. (Jun. '40), Instr., Civ. 
Eng., Mississippi State College, State College. 
Miss. 


Roserts, Crype Jerrerson (Jun. "40), With 
State Road Dept., 120 Mabbette St., Kissim- 
mee, Fla. 


Rosin, Stoney (Jun. 40), 4745 North 12th St., 
Philadelphia, Pa. 


Sanpurn, Patrick Herman, Jr. (Jun. Bry 
County Engr., Lawrence County, Box 216 
Moulton, Ala. 

Santry, Isragt Wooran, Jr. (Jun. '40), Drafts- 
man, California Water Service Co., 347 West 
— Clara (Res., 816 South 11th), San Jose, 
Cali . 


Scurmimc, Kart Browne (M. '40), Maj. Corps 
of Engrs., U.S. Army, 900 Custom House, 
Philadelphia, Pa. 

Senuttz, Donacp Parker (Jun. '40), Structural 
Draftsman, Am. Bridge Co. (Res., 405 Bridge 
St.), Gary, Ind. 


Scnuttz, Nrevs Jorcen, Jr. (Jun. 40), 430 Hazel 
Ave., Millbrae, Calif. 


Seoar, Natwan (Jun. °40), 2014 Seventy-first 
St., Brooklyn, N.Y. 


Saartro, Irvine (Jun. °40), Draftsman, De- 
signer, and Detailer, Merritt, Chapman & 
Seott . New York, N.Y. (Res., 2542 
South Darien St., Philadelphia, Pa.) 


Smarp, THOMAS Frepreick, Jr. (Jun. 40), Grad- 
-ing Foreman, R. McKee Constr. Co., ra 4 
Bowie, Brownwood (Res. 3702 Holland, 
Dallas), Tex. 

















136 Civit ENGINEERING for February 19g1 


Sircer, WittiamM ALexanper (Jun. '40), 
tural Engr., Hudson Supply & Equipment _.. 
Rosslyn, Va. (Res., Gaithersburg, Ma) 


Ssirn, Epcar Frevp (Jun. '40), Southold, N.Y. 


Sourra, Enwarp Geracp (Jun. 40), Junior Engr., 
War Dept., U.S. Engrs., Denison, Tex. 


Stavete, Joun Henry (Assoc. M. °40), Asst. 
Engr., Eng. Dept., Port-of-Spain City Council, 
Port of Spain (Res., 14 Hillside Ave., Cascade), 
Trinidad, B.W.1 


STIncHFietp, WitttamM Emerson (Jun. ‘40), 
Examiner, U.S. Civ. Service Comm., 450 Fed- 
eral Office Bidg., Seattle, Wash. 


SymancyKk, Crirrorp Ernest (Jun. '40), Civ 
Engr., + Concrete Pile Co., 140 Cedar 
St.. New York, N.Y 


Symons, Georoce Epoar (Assoc. M. '40), Chi 
Chemist, Buffalo Sewer Authority, Bird Island 
Laboratory, Buffalo, N.Y. 


Tart, E.mer Lovie (Jun. 40). Eng. Technical 
Foreman, Grazing Ser t. of Interior, 
Camp Chilly, G-111, Meshes, daho. 


Tevesko, Anton (M. °40), Mgr., Structural 
Dept., Roberts & Schaefer Co., 307 North 
Michigan Ave., Chicago, Ill. 


Torzynsxt, Taapevus Tueopore (Jun. ‘40), 
Draftsman, Al, Bridge Design ce, State 
Highway Dept., Room 746 State Bldg. (Res., 
508 West Allegan St.), Lansing, Mich. 


Vroman, Georce Mires (Jun. '40), 430 East 
Foster Ave., State College, Pa. 


Wacker, Joun Vanre (Jun. 40), Junior En 
A Bureau of Reclamation, Klamath F ls, 


Warpwett, Frank Peresor (Jun. 40), Rate 
Technician, New England Power Assn., 441 
Stuart St. (Res., 400 Marlborough St., Apt. 8), 
Boston, Mass 


Wesertine, Ricnarp Roserr (Jun. 40), Junior 
Constr. Engr.. M. W. Kellogg Co., Box 2311, 
Baton Rouge, La. 


Weinstein, Jesse (Jun. 40), Draftsman, Alfred 
Kastner, 2 Dupont Circle (Res., 4120 Four- 
teenth St., N.W.), Washington, D.C. 


Warrrte, WusiaM, Jr. (Assoc. M. "40), Capt 
Corps of Engrs., U.S. Army, Fort Belvoir, 


Wurre, Rosstrer Lawrence (Jun. '40), Junior 
Engr ref War Dept., Channel Design Sec- 
tion, U.S. En Office, 8th and Figueroa Sts. 
(Res., 1715 Echo Park Ave.), Los Angeles, 
Calif. 

Witte, Ricwarp Merwin (Jun. '40), With In- 
land Lime & Stone Co., Monistique (Res., 67 
Thorpe St., Pontiac), Mich. 


Wine, Davip Wonccuunc (Jun. '40), Junior 
Eng. Aide, State Div. of Highways, 604 Plaza 
Bidg. (Res., 1613 Sixth St.), Sacramento, Calif. 


Wrrnerecy, Paut Wacker (Jun. '40), Civ. Engr., 
The Austin Constr. Co., 19 Rector St., New 
York, N.Y. (Res., 3 Bradford St., Taunton, 
Mass.) 

Weruicur, Caaner Leon (Assoc. M. '40), Associate 
Engr., Gen. Constr., Div. of Architecture, State 
Dept. of Public Works, Box 341, Veterans 
Home, Calif 


VARNALL, Wayne Brown (Jun. '40), Civ. Engr., 
Eng. Dept., Duquesne Works, Carnegie II- 
linois Steel ne = Duquesne (Res., 3016 
Jenny Lind St cKeesport), Pa. 


Zier, Wut1aM Perer (Jun. '40), Junior Engr., 
Petracca & Banko, Inc., 69-19 Queens Bivd., 
Winfield (Res, 7-03 One hundred and forty- 
ninth St., Whitestone), N.Y. 


ZuKowsk!, Vencestaus Josern (Assoc. M. '40), 
Structural Engr., Greeley & Hansen, 6 North 
Michigan Ave. (Res., 2210 Walton St.), Chi- 
cago, Ill 


MemMBERSHIP TRANSFERS 


Attner, Freverick Apets (Assoc. M. ‘14; 
M. ‘40), Pres., Safe Harbor Water Power 
Corp., 1605 Lexington Bidg., Baltimore, Md. 


Baicey, Samuget Major (Assoc. M. ‘37; M - 
Prin. Engr., Chf., Flood Control Div., US 
Engr. Dept., Box 59, Louisville, Ky 


BreanvrzaeG, Anton (Assoc. M. ‘26; M. ‘40), 
Mgr., Pres., A/S Anlegg, Sondre gate 7, Trond- 
heim, Norway 

Brooks, Roperr BiemKker, JR. ges ‘34 
Assoc. M. 40), Asst. Engr., Robert heme 
1510 Mart Bidg. (Res., 511 Purdue Ave., Uni- 
versity City), St. Louis, Mo. 

BUCHANAN, SPENCER — (Jun. '26; As- 
soc, M. "36; M. *40), ississi River 
Comm., Box 80 (Res., Sods < Cherry St.), Vicks- 
burg, Miss. 

Carpwett, Cart WAYLAND (Jun. 30; Assoc. M 
'40), Insp., San Diego Consolidated Gas & 


Elec. Co., 6th and E Sts., San (Res., 
255 Sea Sea Vale St., Chula Vista), Calif Calif a 


Cargison, Harry o- a Assoc. M. ‘40), 
Associate En Office, 615 Com- 
ne ae —¢ Ties, 3 . 2100" Jellesley Ave.), St 

‘aul, 


Core, Epwarp Suaw (Jun. '33; Assoc. M. '40), 
pact. av Pitometer Co., 50 Church oe: New 
ork 


Conseaan, LeonaRp KENNETH Gan. ‘37; As- 
‘40), Care, aa. Eng. Co., 322'/s 
South € 6th St., Spring 


Davis, Francis Marion (Jun. "28; Assoc. M. 
"32; M. '40), Asst. Dist. Engr., State Highway 
Dept., Paris, Tex. 


Cone osern Scorrt (Jun. "31; Assoc. M. '40), 
ae Wyatt Metal & Boiler Works 
4 1725 Wroxton Court), Houston, Tex. 


Hart, Francis Coyne (Jun. "30; Assoc. M. 40), 
Asst. Hydr. Engr., _ of Interior, U.S. 
Bureau of Reclamation, Custom House (Res., 
2229 Holly St.), Denver, Colo. 


Herecrincer, Cuartes Moses (Jun. 35; As- 
soc. M. '40), Contr., 641 Ocean Ave., Lake- 
wood, N.J. 

Hickox, Grorce Harorp (Jun. '26; Assoc. 

; *40), Senior Hydr. Engr., TVA, Hy. 
draulic Laboratory, Norris, Tenn. 


JACKSON, Suerman Kerra (Jun. "31; Assoc. M. 
*40), Associate Hydr. Fa Geological 
Survey, Post Office Bidg., Fort Smith, Ark. 


Je wok omen aevae (Jun. ft Assoc. 
, t ig t. Engr., Chicago 
— & Iron Co., 168 Broadway, New Y » 


sommes Artuur Devarigecp (Jun. "35; Assoc. 
. 40), Care, William T. Johnson, 3255 Front 
Bt San Diego, Calif. 


Miner, Cuartes Jonn (Jun. '29; Assoc. 
‘40), Engr., Clinton Constr. Co., 923 aS 
St. (Res., 1454 Thirty-fourth Ave.), San 
Francisco, Calif. 


Nousn, Jerry Arren (Jun. '36; Assoc. M. 40), 
Ist Lt., U.S. Army, Ordnance Dept., Re- 
serve, Aberdeen Proving Ground, Md. 


Payne, Evcene Bonuses (Jun. "31; Assoc. 
40), Div. a, a , Inc., 2014 Tulare 
St. (Res., 1301 Adoline St.), Fresno, ell 

RoMINiIECKI, ANDREW JOSEPH on, "31 A 
M. °40), Chf. Draftsman, Sales Cons’ Dept, 
Sun Oi Co., 1608 Walnut St. (Res. 3163 
Richmond St.), Philadelphia, Pa. 


Scuagrer, Rupotrn Ferpinanp (Assoc. M. 
"27; M. °40), Chf. Engr., Wilberding & Palmer, 
Inc., Staples-Pake Bldg. (Res., 210 Summer- 
ville Court), Mobile, Ala. 


Smatt, Rotanp Ropert (Jun. "34; Assoc. M. 
40), Engr., P. T. Cox Constr Co., Ine., 270 
Broadway, New York (Res., 192 East 8th St > 
Brooklyn), N.Y. 


Spanoiter, Merits Grant (Assoc. M. ‘27; 
M. '40), Research Associate Prof., Civ. Eng., 
lowa Eng. Experiment Station, lowa State 
College, Ames, Lowa. 


Srencer, Cuarces Brennarp (Jun. ‘31; Assoc. 
M. '40), Engr., William T. Nolan, 710 Queen 
and Crescent Bldg (Res., 5435 Coliseum St.), 
New Orleans, La. 


Vincent, Georce Syivester (Jun. "22; Assoc 
M. '40), Highway Bridge Engr., Public Roads 
Administration, 502 U.S. Court House, Fort 
Worth, Tex 


REINSTATEMENTS 
Cummins, CHARLES Atpert, Assoc. M., rein- 
stated Jan. 2, 1941 
Demorest, Greorce Myron, Assoc. M., rein- 
stated Jan. 2, 1941 
Finnect, Woorsey, M_., reinstated Dec. 18, 1940 


Giannotti, ALrrep, Jun., reinstated Jan. 2, 
1941 


Guiazpo, Jose Ramon, Assoc. M., reinstated Dec. 
31, 1940 

Krucer, Herman Avucust, M., reinstated Jan. 
2, 1941. 

MarRKL, Artur RicHARD CORBINIAN, Assoc. 
M., reinstated Jan. 2, 1941. 


Mittnowsk!:, ArtHur Siecrriep, M., reinstated 
Dec. 9, 1940. 


nipomes. Anocus NorMan, Jun., reinstated Jan. 2, 
Parrtn, Gorvon Francis, Jun., reinstated Jan. 


2, 1941. 
raeen, James Norman, M., reinstated Jan. 9, 


ween, Caries Epoar, M., reinstated Jan. 6, 
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Ranpovrn, Jay, M., reinstated Jan. 2, 194). 
ScHAMBERGER, SANFORD OaTMAN, Assoc. 
imstated Jan. 7, 1941. = 
a, Kirsy He , Assoc. M., 
ee, Eee Y WITT M reinstated 


a - m Wvitys Harp, M., reinstated Jan 9 


Trost, Avotrpaus Gustavus, M., reinstat 
6, 1941. od Jan. 


Warraker, Rate WARREN, Assoc. “ 
stated Jan. 2., 1941. M.. rein 
RESIGNATIONS 

ANDREWS, CHARLES Morrison, Assoc. 
resigned Dec. 31, 1940. M, 


Basesitt, Benjamin TALsor, » Fesigned 
31, 1940. 7 De 


Baker, Georce | cma Assoc. 
signed Dec. 31, My» 


Har , , 
= voneont Jun., resigned Dec. 


sg Cuartes Byrn, M., resigned Dec. 31, 


Burpett, Owen Lone, Assoc. M., resigned 
31, 1940. De. 


Burxko, WILL1AM, Jun., resigned Dec. 31, 1940. 


Oo ised. Bruce Burr, Assoc. M., resigned Dec. 


Bury, Cuaries Lincoin, Jun., resigned 
31, 1940. j on 


Broom, THomas Green, Assoc. M., resigned 
Dec. 31, 1940. 


Day, Gorpon, Jun., resigned Dec. 31, 1940. 
DeFrees, RayMonpD GARFIELD, Assoc. M., re 
signed Dec. 31, 1940. 


Durry, JaAMes Merritt, Assoc. M., resigned 
Dec. af 1940. 


nem, KenNeTH James, Jun., resigned Dec. 31, 

ForMAN, Frep Parton, Jun., resigned Dec. $1, 
1940. 

Gaui, Jonn Wircox, Jun., resigned Dec. 3i, 
1940. 


Genpron, RoLcanp Artruur, Jun., resigned De. 
31, 1940. 


Gusey, Grorce Ciinton, Jun., resigned Dee. 31, 

Grsson, Count Ditton, M., resigned Dec 3), 
1940. 

Ceseem. Tuomas Fenner, M., resigned Dec. 3i, 
940. 


Guienz, Freperick Georce, Jr., Jun., resigned 
Dec 40. 


Goopuart, Morris, Jun., resigned Dec. 31, 1940. 
oe. Joun, Assoc. M., resigned Dee. 31, 
940. 


Harpy, Francis Haraway, M., resigned Dec 
31, 1940. 


Hassan, ACHESON FLYNN, M., resigned Dee. 3i, 
1940 


Hester, E._mer Wess, Assoc. M., resigned Dee. 
31, 1940. 

Hoyt, Kenpaut Kino, Assoc. M., resigned Dee. 
31, 1940. 


Josui~, Joun Grant, Jun., resigned Dec. 31, 1940 


Karnorr, Epwin Benjamin, Assoc. M.., resigned 
Dec. 31, 1940. 


Kress, Leste Artuur, M., resigned Dec. 5) 
1940. 


Kincarp, Murtcanp, M., resigned Dec. 31, 10 
Krone, Arnoto Henry, M., resigned Dec. 3! 
1940. 


Lawrence, Ecsert VANHORN, Assoc M., 
signed Dec ‘ 


Legave, Ousuns Gustav, Jun., resigned Dec 
Lyons, Percy Fetrx, Assoc. M., resigned Dec 
31, 1940. . 
Manoney, Ropert Marruews, Jun., resigne’ 
Dec. 31, 1940. 

Micwaet, Witt1am Wuuprrte, M., resigned Dee. 
31, 1940 

ianeam, Austin Bartow, Jun., resigned Js* 

OKELL, ours ip Suse, Assoc., M., resigne! 
Dec. 31, 


Ro sicodagy Cuartes Pavt, Jun., resign? 
Dec. 31, 1940. 


gned Dec 
gned Dec 

resignee 
gned Dec 
igned Jaa 


resigne™ 


, resignes 


sells it to Escanaba where 
it is relaid. 


ELGIN, ILL. 
salvaged and relaid a 52- 
year old cast iron water 
main. More than 98% was 
reclaimed — balance sold 
for scrap iron. 


READING, PA. SALVAGES AND RECLAIMS 
7 MILES OF CAST IRON PIPE 


A striking example of the salvage value of cast iron 
pipe. Seven miles of 30- to 40-year old 24”. 30” and 
36” pipe were salvaged, reconditioned and relocated. 
Had this pipe been abandoned, the cost of new pipe 
would have been about $350,000. See photograph 
above. Cast Iron Pipe Research Assn., Thos. F. Wolfe, 
Research Eng., 1015 Peoples Gas Bidg., Chicago, Ill. 


DALE, CALIF. 


salvaged and relaid a 14” 
cast iron water main after 
43 years of service in its 


after 46 years of continu- 


SPRINGFIELD, MO. 
salvaged and relocated 
part of a 50-year old cast 
iron water main and re- 
installed it in another part 
of the city. 


d salvaged 48-inch 


fon pipe bought at 


% from Philadel- 
fter 13 years, Glen- 
vaged this pipe 


aid it for the third 


, TEXAS 
d and cleaned for 
& large diameter 
on water main after 
of trouble-free 


ATHENS, GA. 
salvaged and re-used an 
18-inch cast iron water 
main after nearly a half 
century of service. 


EL PASO, TEXAS 
salvaged a 6” cast iron 
water main, removed for 
a larger installation, and 
relaid it elsewhere in the 
city. 


ST. LOUIS, MO. 


The St. Louis County 
Water Co. salvaged and 
relocated a 12-inch cast 
iron water main after 19 
years’ service, replacing 
the original line with 24- 


SPRINGFIELD, ILL. 
salvaged and relaid 5 miles 
of 24-inch cast iron pipe 
21 years old, saving $100,- 
000 over the cost of new 
pipe. 


PHILADELPHIA, PA. 
salvaged, reconditioned 
and sold to Glendale, Cal- 
ifornia a 24-year old 48- 
inch cast iron water main 
removed for subway con- 
str uction . 


RICHMOND, VA. 
salvaged and relocated a 
10-inch cast iron water 
main after 88 years’ ser- 
vice in its original location. 
This pipe is now 112 years 
old. 


NASHVILLE, TENN. 
salvaged a 24” cast iron 
main after 59 years’ in a 
congested section of the 
city and put it back in 
service elsewhere. 
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Pagxer, Wiittam Eowarp, M_, resigned Dec. 31, 
1940. 

Purmister, Acsert, Assoc. M_, resigned Dec. 31, 
1940. 

Rist, Harotwp Wiit1aM, Jun., resigned Dec. 31, 
1940. 


nies Prank McKciveen, Jun., resigned Dec 


Scuweein, Benjamin, M., resigned Dec. 31, 1940 


Smiessincer, Jacos, Assoc. M., resigned Dec. 
31, 1940. 


neon Sreruen Ecmer, M., resigned Dec. 31, 


Swett, Rurwerrorp, Assoc. M., resigned Dec 
31, 1940 


Srons, Tusron Buennam, Jun. resigned Dec 
31, 1940. 


Srory, Joun Wiurson, Assoc. M., resigned Dec 
31, 1940. 


Sturtevant, Meeritt Houston, Assoc. M., re- 
signed Dec. 31, 1940. 


Swirt, Ancus Van Auspot, Assoc. M., resigned 
Jan. 8, 1941. 


Tousey, Berttanp Jay Granptson, Jun., re- 
signed Dec b 


Towers, Ricuarp Rutrrep, Jun., resigned Dec. 
31, 1940. 


Tratnor, Lee Smirn, Assoc. M., resigned Dec. 
31, 1940. 


i. Mark Monroe, Jun., resigned Dec. 31, 


Tegra, Seahe Lynpripor, M., resigned Dec. 


Truscott, Georce Bats Eomunp, Assoc. M., 
resigned Dec. 31, 1940. 


Vou Gauss, H., Assoc. M., resigned Dec. 31, 


Van Camp, CHANNING PoLLock, Jun., resigned 
Dec. 1940. 


V OL. Il, N 0, 2 
Voronzorr, Paut Iveecu, Assoc. M.. 
Dec. 31, 1940. resigned 


WALKER, Togeens, MeVetou, Jun., 
Dec. 31, 1940 Jum.» resigned 


Wetnkaurr, Henry Curistian CORNELIUS, Jun 
resigned Dec. 31, 1940. 


Te. Wiumot Epcar, M., resigned De 


Witkinson, Reap Artur, Jun., resigned 
31, 1940. . Bu 
Eart Seawarp, Assoc. M.. 
Dee 31, 1940. resigned 


Yastnes, Stan Franz, Assoc. M., resigned 
31, 1940. De 


Yu, Jews Cuvu Vick, Jun., resigned Dee. 31, 


Younc, Cuaries Asa Diits, M.., resigned 
31, 1940. De 





Applications for Admission or Transfer 
Condensed Records to Facilitate Comment from Members to Board of Direction 


February 1, 


1941 


NuMBER 2 





The Constitution provides that the Board of Direction shall elect or 
reject all applicants for admission or for tranafer. 


determine justly the eligibility of each candidate, the Board must 


depend largely upon the 
membership for information. 

Every member is urged, 
therefore, to scan carefully Grave 


the list of candidates pub- 


lished each month in Civi. Member 
ENGINEERING and fo furnish aaiee 
the Board with data which “Member 
may aid in determining the ates 
eligibility of any applicant. 
It is especially urged that 
Affiliate 


a definite recommendation as 
to the proper grading be 


In order to 


MINIMUM REQUIREMENTS FOR ADMISSION 


Lenora or RESPONSIBLE 


*In the Stones » ot ~~} 3 char) 
avon as pri 


gwen in each case, inasmuch years of responsible 
charge-- Member 4 yh years a responsible c 
considerable 


GENERAL REQUIREMENT Acre ACTIVE 
PRACTICE 

Qualified to design as well as 

to direct important work 35 years 12 years 
Qualified to direct work 27 years 8 years 
— for sub-professional 20 y 4 years 
Qualified by scientific acquire- 

ments or practical experience 35 years 12 years 


to cooperate with engineers 


as the grading mustbe based. e., work of considerable magnitude or 
Constr. Engr. in cooperaton with Com 


APPLYING FOR eee 


Auten, Eopwarp Russet (Assoc. M.), 


owson, 
Md. Ay 35) (Claims RCA 2.2 RCM 8.8) 


to date with J. E. Greiner Co., 


Cons 


tor of Potosi-Sucre R. R 


Associate eo p geenes 
subordinate, and RC 


ible 
of CMPORT NT work 


ty. 


paniai 
sdatemeeinaa “Gal. pee 
on contract wit pre y ngr 
for Govt. of Receiving Comm., and Administra- 


a oh Kk LE. 3 "Cen CH. Hat, Francis Everett, Greenville, Miss. (Age 
Engr., and (since Oct. 36) (Claims RCA 2.0 RCM 11.0) Jan. 1928 to 
date Chf. Engr. and Supt., Sewer and Water 


Draftsman, Project 
1940) Archt. -Engr. Representative. 


Anperson, Danret Frencu, Vinita, Okla. 
(Age 37) (Claims RC 10.1 D 5.8) Jan. 1936 Ky 


to date Asst. Res. Engr. Inspector, 


Inspector, and Associate —.~ PWA; pre- 
‘ount 


viously County Engr., Rogers 


Brown, James Westey (Assoc. M.), McComb, 


Miss. (Age 38) (Claims RCA 1.2 RCM 6.1 
Jan. 1935 to date ae Engr., McComb, Miss., 
and in private practice. 


CrarKks, Samugt Montacusr, Chicago, Ill. (Age 
36) (Claims RCA 3.0 RCM 6.0) July 1926 to 
date with Greeley & Hansen in various capaci- 


ties, since Aug. 1940 partner in firm. 


Cox, Guen Newson (Assoc. M.), University, 
La. (Age 37) (Claims RCM 11.4) Sept. 1929 to 
date with Louisiana State Univ., as Associate 
Mechanics, 

echanics and 


Prof., Depts. of Civ. Eng. L,’ En 
and (since July 1936) 
Hydraulics, Dept. of — dean 


pe Jono, Trim, Astoria, Ore. (Age 37) (Claims 
RCA 3.7 RCM 5.7) ‘Aug. 1935 to date in pri- 


Dept. 
Megumnes. Pes ~ ¥ Brace ( 
Oct. 192 h. +i- with U.S. E 


Jun. Engr., Asst. es Associate 
and (since March 1936) 


Hut, Kennera Vinton, , I. 
) (Claims RCA 8.0 RCM 10.3) Oct. 1922 to date 


Assoc. M.), Louisville, 
) (Claims RCA 10.3 RCM 5.2) 


ngr., Engr., 
Senior Engr. (Civil). 


(Age 41) 


with Greeley & Hansen, Hydr. and San. Engrs., 
as Asst. Engr., and since Aug. 1940 partner in 


firm. 


1919 to A 


IrnsLAND, Carrot Bert, National City, Calif. 
( 57) (Claims RCA 3.9 RCM 16.9) March 
1932 and 1 


City Engr. Netional City; in the interim Road 


Road Camp, and CWA Engr. 
Lamprecat, RicHarp Watpo ( 


LANGDON, Paut Eucene, Chicago, III. 


Foreman and Guard, San Diego County Ind 


M.), De- 
troit, Mich. (Age 41) (Claims RCA ” RCM 
= 8) Jan. 1934 to date Vice-Pres., O. W 

o 


. Burke 


(Age 41) 


vate practice, also County Surveyor, Clatsop (Claims RCM 14.6) July 1920 to date In- 
County. strumentman, Inspector, and tsman with 
; Greele - Hansen, Hydr. and San. Engrs.; 

Duyn, Harry Lours, New York City. (Age since 940 partner in firm. 


49) (Claims RCA 3.8 RCM 20.2) ~~ 1924 to 


date Chf. Engr., Chanin Constr. , Inc. 


GaLinpo-Qutroca, Evporo, Cochabamba, Bo- 
livia. (Age 39) (Claims RC 10.0) 1937 to date 


ona Verne Orva, 


Chi ( 
50) (Claims RCA 7.0 RCM 17.0 Poss to ie 
Chf. Structural Engr., Holabird & 
Archts., being Head of Structural Dept. 


Root, 


upon the opinions of those who know the applicant per. a 
well as upon the nature and extent of his professional experience. 
Any facts derogatory to the personal character or professional 


reputation of an applica! 
should be promptly commu. 


nicated to the Board. 
Cmance or Communications relating 
5 to applicants are considered 


ReM* —_—_strictly confidential. 
tone The Board of Direction 
RCA* will not consider the appli 
cations herein contained from 
residents of North Americ: 
5 years until the expiration of 3 
RCM® days, and from non-resident 
of North America unlil te 
expiration of 90 days from 
the date of this list. 
Martin, Park seater, Bellevue, Pa. (Age 53) 


(Claims RC 17.3 D 13.6) Jam. 1935 to date 
Chf. Engr., Allegheny County se ge 


ae ery oe ys (Assoc 


Calif. 47) (Claims RCA ry 
RCM 7.7) June i to date Lt. Comdr 
CEC, U.S. Naval Reserves; previously Field 


Werthingtes, Ohio 
Age "43, (Claims RCA "4.0 RCM 9.5) 1929 to 

te Asst. Chf. E and Chf. Engr., Div. of 
Conservation and atural Resources, State State of 


a ogg 5 ot doe (Assoc. M.), Shang 
hai, China. iciaiens RCA 6.0 RCM 
6.0} Aug ina to date Head of Dept. of 


Lester Inst. 


rriga 
Home Irrigation 
Stewart, Cuaries G., Pitts’ > Age 
55) (Claims RCA 4.6 RCM 25.6) Jan. 197 
to date with The Pittsburgh & Lake RR. 
as oa Draftsman ond (since Dec. 1% 
hf. Engr. 


Tscuupy, Lionst Cart (Assoc. M.), Amarille 
Tex. ( 42) (Claims RC 9.9 D 3.6) tr 
1935 to te with SCS, U.S. Dept. of Ag 

Engr. Chf. Bngr., Re 

gr., Engr., and (since Juv 

939) Asst. Regional ‘Engr. 


Wacsrameerr, Artemy, Boston, Mass. le 
40) (Claims RCA 7.2 RCM 7.1) Jan. 1987 
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¢ When roads must expand,an obsolete bridge 


is like a tight pair of pants. Yet you can “let 
eliminate these horse-and- 





out the seams” 
buggy bottlenecks by extending or replac- 
ing them with Armco Multi Plate structures. 

Many roadbuilders have found Armco 
Multi Plate an especially wise choice when 
they were faced with the problem of mod- 
ernizing old bridges at reasonable cost. The 
sturdy plate sections come to the job ready 
for quick, easy assembly. No special equip- 
ment or skilled labor is needed. An average 


arch or pipe is erected at low cost in a 





A TYPE 
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few days—often without interrupting trafhe. 
Then backfilling, and you have a sturdy, 
maintenance-free bridge that will last as 
long as the road. And since the metal carries 
the load you can make the headwalls as 
simple or elaborate as you desire. 

Building strong, low-cost bridges is only 
one job that Multi Plate does exceedingly 
well. Write to us or ask the local ARMco man 
to explain its many advantages for stream 
enclosures, large sewers or special drainage 
openings. Armco Dratnace Propucts Asso- 
CIATION, 507 Curtis St., Middletown, Ohio. 


The Road That Grew 
Too Big For Its Bridges! 














OF PRODUCT 


ORIGINATED 


AND DEVELOPED 


MULTI PLATE 


BY ARMCO 


ENGINEERS 
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date Designer, Stone & Webster Eng. Corpora- 
tion; previously associated with and later 
successor to Paul Francais, Registered Cons. 
Engr., French Morocco. 


APPLYING FOR ASSOCIATE 
MEMBER 


Argcurpaco, Georce Epwarp, Los Angeles, 
Calif. (Age 47) (Claims RCA 10.6) May 
1940 to date Field Engr., So. California Edison 
Co.; Nov. 1931 to March 1940 with Metropoli- 
tan Water Dist. of So. California. 


Benson, Ben, San Antonio, Tex. (Age 29) 
(Claims RC 3.2 D 2.9) Aug. 1935 to May 1936 
and Feb. 1937 to date with WPA, as Senior 
Estimator, Project Supt., Supervising Engr., 
and (since Sept. 1940) Jun. Engr.; in the interim 
with Frank Parrott, Gen. Contr. 


Burckensperrer, Arran (Junior), Knoxville, 
Tenn. (Age 32) (Claims RCA 3.1) Sage 1935 
to date with Hydraulic Data Div., . as 
Eng. Aide, Jun. Hydr. Engr., and (since 
July 1939) Asst. Hydr. Engr 


Camppett, Paut Freperick, Pittsburgh, Pa 
(Age 39) (Claims RCA 10.6) Nov. 1940 to 
date Designer, Rust Eng. Co., Pittsburgh, 
Pa.; previously Designer, successively with 
Dravo Corporation and E. |. du Pont de 
Nemours & Co., Wilmington, Del., and other 
companies. 

Cary, ALLEN poses. Seattle, Wash. (Age 36) 
(Claims RCA 1.8) Jan. 1937 to date with 
U.S. Engr. Dept., as Inspector, and (since 
June 1959) also Jun. Geologist; previously 
graduate student. 


Eenest, Ratrn Newtson (Junior), Coco Solo, 
Canal Zone. (Age 32) (Claims RCA 5.0 RCM 
1.6) June 1931 to date with U.S. Navy, as 
Lieut. (C.E.C.); since June 1939 Public 
Works Officer, Submarine Base, Coco Solo, 


Canal 

Evans, THomas Cuariton, Charleston, 5.C. 
(Age 30) (Claims RCA 2.1 RCM 3.2) Sept. 
1938 to date Asst. Civ. Engr., South Carolina 
Public Service Authority; | previously a. 
tural Draftsman, Robert and Co., Engrs. and 
Archts.; Civ. Engr., Callaway Mills, LaGrange, 
Ga. 


Foster, Hersert Bismarck (Junior), 
Berkeley, Calif. (Age 32) (Cait RCA 8.) 
Feb. 1935 to date with Bureau of ae. 


State Dept. of Public Health, as 
Engr., and (since Oct. 1938) Asst. as. Sa Engr. 


Grant, Francis Races, El Dorado, Ark. (Age 
5 (Claims RCM 7. 0) not 1937 to date with 
Oil Refining Co. as ) Birector of Re 
Bor, and (since Nov. 1939) of Re- 
eee with Berry Asphalt Co. 

aio. 


Greencear, JOHN a ie (Junior), West- 
wood, Mass. Claims RCA 2.6 
RCM 4.4) Oct. % = ‘take with Charles T. 
Main, Inc., on design of water and sewerage, 
Camp Edwards, Falmouth, Mass. We oe — 
with P Metcalf & Eddy, and Bay 
and X. Henry Goodnough, Inc., Boston, Mass. 


Grirrirn, jee Gorvon (Junior), Diablo 
32) (Claims REx 4 3 RCM 


He Ss Se date Asst. 

. to 
Engr.), U.S. Engrs.; viousl = a 
The Panama Canal; ., ae 


Dept. of Hi hways: Jun. Foreman 
tion and eualatennnes, U.S. Forest Service. 


Gunn, Donato, Baltimore, Md. (Age 38) 
(Claims RCA 2.1 RCM 12.8) 1930 to date with 
Pennsylvania Water & Power Co., and Safe 
Harbor Water Power Corporation, ners 
Chf,. | during past three years as Asst. 
Chf. Engr. 

Harterson, Harotp Donarp a fee 
Colo. (Age 32) (Claims RCA 2.6) bet. a 1988 
. XS Ney ~~ tion, as In- 

a Engr., and (since Dec. 

«previously with U.S. Forest 

Rate Dept. of Highways. 


Henson, Evoar iis Decatur, Ala. (oss 
48) (Claims RCA 13.5 RCM 84) uly 1 
to date with Alabama —— 
Plans , Transitman, Res. ‘Dass. iPro. 
ject), Res. E (Dist.), Pro, = * and 
(since July 1 ) Div. Ma a 
Houvick, Rosert Esenezer (Junior), Ancon, 
Zone. Age = (Claims CA 1.6) 


x. 2. Panama Canal, 


ngr., i Eng. 
Diablo Heights, ral Mey "previous y Asst. Eng. 
Draftsman to Asst. Engr., Design 
Dept., TVA, Knoxville, Tenn. 
Lorenz, Merent CHARLES unior), Rock 
Island, oth Age 32) (Claims RCA 7.0 RCM 
0.7) A to date with U.S. Engr. Office 


as ‘aoe Tee , Asst. Engr., Engr. in 
Chg., Asst., Asst. Res. Engr., Engr., and 
(since Aug. "1940) Res. Engr. 


Mutss, Tuomas Kirk (Junior), Berkeley, Calif. 
(Age 30) (Claims RCA 3.2) March 1939 to 


date Research Engr., Shell Domstepmens Co., 
Emeryville, Calif. ; previously Asst. Soil 
Technician, TVA, Knoxville, Tenn. 

Ramsey, Puite Bruce (Junior), ee, 
Pa. (Age 32) (Claims RCA 4.5) June 1 
to date Structural Engr., Structural oe.. 
Aluminum Co. of America; previous! 
Structural Engr., TVA; with South 
Highway Comm. 


Ruppy, Joun WrictaM (Junior), RCM 0.5) Miss. 
(Age 32) (Claims RCA 2.0 RCM 0 Nov. 
1 to date Civ. : ae 


U.S. Engr y ‘with, w A. 
Sitek Ene. 'Co., oat Pennsylvania State Dept. 
of Highways. 


Ruoocs, Georoe, Chicago, Ill. (Ags 3 wy po neg 
RCA 1.1) July 1935 to date wi 
Topeka and Santa Fe Ry., so 
Rodman, Transitman, and Ghose April 1940) 
Asst. Engr. 

Samust, Myer (Junior), Sacramento, Calif. 
(Age 32) (Claims RCA 6.6) Aug. 1931 to date 
with U.S. Engr. Office as Jun. _ Engr., 
and (since July 1935) Associate = me 


Senotr, Evcene Assert iain 
Ohio. (Age 32) = Fy Hr 
a uate studen award oe ty 
Pres. of school), Case School of 
Emr with Tuscarawas Sons E ay 
ommrs., U.S. Govt., and Ohio State ghway 


sewotce, pare ANDREW a, Upper 
Dechy, ’ (Age 32) ( ms RCA 49 

2.1) June 1937 to yp and Dec. 

1940 to date Structural with W. 

Herbert Gibson, Cons. Engr., Philadelphia, 

Pa.; in the interim Strwtural —— with 

Irving S. i tae —_ oo . 

mspector a un. Engr., ngr. Office, 

Phi Iphia. 

Sessums, Roy Tuomas (Junior), Ruston, La. 
(Age 32) (Claims RCA 1.0 = 1937 to date 
with Louisiana Polyt Inst. as Instruc- 
tor in, and Asst. . of, Civ. Eng., and 
(since Aug. 1940) Dean of School of Eng.; since 
1937 also Consultant, Designer, Expert- Wit- 
ness, etc. 

SPILIGOs, Py may Destperius, Stewart Manor 
N.Y. (Ags <0) ( ‘(Claims RCA 10.8) ra) Aug. toad 
to May 1 939 to 
Jan. 1941 to phy yi. ‘with 
A tion, 


merican Gas Elec. 
Foster Wheeler Corporation, and i present) 


A R. Harris, Cons. Engrs., all of New York 

ty. 

SLATER, manus Herpert unior), Wooster, 
Ohio. 32) (Claims RCA 4.2) March 


1933 wo te By Engr., Wayne County 
Engr.'s Office. 

Smira, Carneat Kiersey (Junior), Balboa, Canal 
Zone. (Age 32) (Claims RCA 1.7) Sept. 1939 
with The Panama Canal } a 


Soil and (since Nov. 1940) Asso. 
ciate Civ. Engr.; ig tg A with TVA as 


Asst. Eng. Aide, , Jun. Hydr. BE 
Jun. Civ. Engr., —F-% Asst. Materials Engr wa 
Srencer, Argtuur Currron, Baltimore ua. 
(Age 47) (Claims RCA 24. 7 April 1917 to date 
yo Light & Power 


ted a Elec. 
Co., = San . Asst. ~ 
nee Sept. Supt., in responsible 
a. of Bidg. Constr. Dept. 

Strong, Courtney Leo (Junior), Pit li, Pa. 
(Age 32) (Claims RCA 4.6) March 1937 to 
date with Pittsburgh-Des Moines Steel Co., 
on experimental and research design, etc.; 
previously with Harbison-Walker Refractories. 


TOWNSEND, GBorGE et rs 
tain City, Tenn. in FY (Grats i RGA 20 2.0) 


Aug. 1 to Sa’ TVA, 
Asst. Eng. Draftsman Aide ng 
Aide, Jun. Hydr. Engr, a to 1 
Asst. Hydr. Engr. 
Tracy, Joun Wuttam M Westfield, Ind. 
( ) (Claims RCA 10-1) Oct. 1938-Oct. 
Jun. Engr., and Nov. 1939 to date Asst. 
Engr. Federal Power Gam. Ww " 
D.C.; previously Senior Engr. and Inspector- 
Foreman, Dept. of A ture, Bureau of 
Public Roads, Washington, D.C. 
Urpan, WILLIAM —pioy Lake Geneva, Wis. x ia8s 
31) (Claims RCA 2.5 RCM 4.1) 1- 1 
to date Engr., Consoer, Townsend 
Cons. Engrs., Chicago, IIL; —~— +" in acs 


vate practice as Engr ngr., waukee; 
Engr. with, and member of firm, Robert 


Cramer & Sons, Cons. ge ponacincgy: 


Wenze., Le.canp Kerra, rst, &< 
( $2) (Claims RCA 5. RC FRY. 
1929 to date with U.S. q as 


Jun. Hydr. Engr., Asst. Hy 
| Hydr. Engr., and (since ‘Hew. y} Hydr. 
mgr. 


APPLYING FOR JUNIOR 


Fries, WiLt1AM Rosert, Chicago, II. bo 27) 
une 1937 to date with Crane Co., a t present 
ies Engr., Water & Sewage Works “Dept. 


Austin, Tex.; with lowa 


scr 
fa 
ont 
Pree 


; 
, 

2 
if 
la 


bio Engr., Dept. a Sen, Eng. and 

Asst. b . q t 
oe Eng onan ater Div., both of 

Lipner, Harry RICHARD, Island, 
se '30) ‘-— RCA 4.3) July Maly 1908 at 
Be Son ee i a alte 
1830 ‘Rage (liver); previseste Gat 
of Labor Siatis. 


ion, ge —— 
McCarray, NT, Rock 
es "(Calon RCA 38) 1935 to date 
ti eS 
i. Asst. Engr, re (since July 1 
McKenziz, Ameusw ' Dallas 
Tex. Tex. | (Age 27) ( (Claims RA | RCA 0. ; = 1984- 
th McKenzie Constr. Co., and 
April 1940 to date Pres., M. & M. Constr, Con 
Mappven, Epwarp BIncHAM, Little Ark. 
(A 2 — eb. 1939 to date Jun. hiya. ag 
5 vA 


1940 GRADUATES 
BROOKLYN POL. INST. 


(B.C.E.) 
Acs 
Warsnaw, Seymour (22) 

CALIF. INST. TECH. 

(M.S.) 
Ustet, Sasrm Aziz (22) 
(Also 1989 BS ia C.E., Robert Coll., Istanbul, 

Turkey) 

(B.S. in Eng.) 

Horman, WALTER (21) 


CATHOLIC UNIV. OF AMERICA 
(B. in Archt. Eng.) 


Dercan, Joun WiLtiaM (22) 
(B.C.E.) 
Scutten, ANTHONY James, Jr. 21) 
LEWIS INST. 
(B.S. in C.E.) 
Granam, Donato MacDrarmip 21) 
UNIV. OF MINN. 
(B.S.C.E.) 
Hurtiey, WALTER ALEXANDER 26) 
Trrus, Joun Puts 23) 
MISS. STATE COLL 
(B.S. in C.E.) 
Hicu, Lester Grayson 22) 


COLL. OF CITY OF N.Y. 
(M.C.E.) 


Husar, E 25) 
(Also 1938 *B. C.EB.) 
N.Y. UNIV. 
(B.C.E.) 

Fayman, WiLttam Josern 23) 
Ferris, Wirit1am Georos, Jr 27) 
Geratps, Joun James (24) 
GUARNBRA, SALVATORE (23) 
Krarr, CHartes ALBERT a 

UNIV. OF WIS. 
(B.S. in Civ. Eng.) 2 
(26) 


Dietz, Jesse Cray, Jr. 


The Boord of Direction will consider the apple 
yp this list not less than thirty days 
issue. 
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YES, THESE MODERN 
BRICK PAVEMENTS 
ARE FINE! 


Smooth riding comfort 

. combined with the 
longest life and lowest 
upkeep of any widely 


used pavement. 





1; at pres 


Always the least costly... now the best riding 




















Istanbul 


RICA 


A swift succession of important advances in 
brick pavement construction have followed 
each other throughout the past few years. 

Result: Modern brick pavements are unex- 
celled in riding qualities. 

There have been advances in technique such 
as surface filler removal and rolling on boards. 
There have been basic structural improvements 
such as the mastic cushion and manufacturing 
progress such as wire-cut vertical fibre wearing 
surfaces and de-airing. 


Hence, modern brick is a streamlined version 
of the pavement type that has longest life and 
lowest maintenance. 

This progress comes at a time when it is most 
useful. For now it is known that brick has by 
far the greatest resistance to weather damage— 
starting point of most pavement failures. 





Today, modern brick is the perfect surface 
for any vehicles at any speed plus the low- 
est cost per year of service. Use it wherever a 
first-class pavement is called for. National Pav- 
ing Brick Association, National Press Building, 
Washington, D. C. 


Entrance to Queens-Midtown Tunnel — New York City 








IFIED B 
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Men Available 


These items are /rom information furnished by the Engineering Societies Personnel Service, Inc., with offices in Chi 





Pret ab 


York, and San Francisco. The Service is available to all members of the contributing societies. A complete statement of 


location of offices, and the fee is to yy 


sent direct to the Personnel Service, 31 


on page 132 of the 1940 Year Book of the Societ 
est 39th Street, New York, N.Y. Employers shou 


To expedite publication, phon. should 
1 address replies to the key number, care 


the New York Office, unless the word Chicago, Detroit, or San Fra~cisco follows the key number, when it should be sent to the office 





CONSTRUCTION 


Civm Enorveer; M. Am. Soc. C.E., 1919; 
B.S.C.E., 1909; registered professional _engi- 
neer, Texas; 30-year construction agen. 
concrete and earth-fill dams; river harbor 
improvements, pile —— hydraulic dredge, 


Civm ENOINEs®; _ Jun Am. Soe. C.E.; 30; 
yo Te *- 

cars Vv vy cons ion experience; 
A years responsible building experience, field 
and office; familiar with War ment speci- 
fications, ‘construction methods, contracts, pur- 
chasing. Now employed in fessional ca- 
pacity, but desires position ering more re- 
sponsibility and advancement. C-814 


INDUSTRIAL 
Hyprautic anp Concrete ENGINEER; Assoc. 
M. Am. Soc. C.E.; experience in the field as well 
as in the office; 25 years experience in hydroelec- 
trics; thorough training in planning, design, esti- 
mate, and detail; desires new engagement. 
C-806 





Sarery Enocrneer; M. Am. Soc. C.E.; avail- 
able for full or part-time service anywhere east of 
Kansas City and north of Louisville. C-811. 


J UNIOR 


Suppl 2 months. reasonable; loca- 
Supe. Bis City and viciuity. "C800. 


oe Bl ata nde 

si rom tute y. 

1980, A — varied experience in b-——— £ 
Soap copemmation tapi: temeetien aut 
A 

drafting, since uation. “bates position 

with unity for advancement in construc- 

tion field; will goanywhere. C-810. 


Municipat 


Reorstrered Enctneer; Assoc. M. Am. Soc. 
C.E.; employed as city engineer and water-works 


superintendent in Southern industrial towg for 
last six years, but wishes new with 
future; technical graduate with 14 years ¢. 

- Available 


CONSTRUCTING OR SUPERVISING matric ee 
Assoc. M. Am. Soc. C. wt 54; 
works management, ign; 
public relations, valontinns aa d 
of water works; municipal neering. "tn 


TEACHING 
Civm Enoinger; Assoc. M. Am. Soc. . 
a; BS.C.E. and CE. degrees; 9 Hes 
rience, including highway surveys, surveys, 


work with @pntractor, and five teaching. 
at present assistant essor of vil engineering 
teachin Tn or ighways, and ee a’ 
sign. ngineers’ lheomee in Indiana and 

eae: 6 design or construction. Avaleu 4 








RECENT BOOKS 


New books of interest to Civil Engineers 
donated by the publishers to the Engineering 
Societies Library, or to the Society's Reading 
Room will be found listed here. The notes 
regarding the books are taken Jrom the books 
themselves, and this Society is not responsi- 


ble for them. 





._S. 7. M. Standards om Cement, prepared by 
Committee C-1 on Cement, Sept. 1940 
American Society for Testing Materials, Phila- 
del , 1940. 103 pp., illus., diagrs., charts 
tables, 9 X 6 in., paper, $1 ; 
Twelve standard and tentative standard speci- 
fications, methods of chemical analysis, and 
ysical tests pertaining to cement are presented 
io this pamphiet. There are also included the 
“Manual of Cement Testing” and a list of selected 
references on portland cement 
Correrpams. By Lazarus White and Edmund 

Astley Prentis. Columbia University Press, 

New York (2960 Broadway), 1940. 304 pp., 

illus., tables, diagrs., charts, 9'/: 6 in., cloth, 

$7.50. 

This book is a detailed technical description of 
underpinning, underpinning methods, and appli- 
cations to foundation construction. Written for 
engineers, architects, and contractors by engi- 
neers of long experience, it describes in detail 
actual cases of every type. 

(Tar) DeveLormMentT oF Riaesperen By E. 

T. Bell. McGraw-Hill Book Co., New York 

oud Lenten, 1940. 583 pp., 9'/s < 6 in., cloth, 


The cuther ts a broad account of the part 
pla by mathematics in the evolution of civili- 
ra . as clearly the main principles, 

theories of mathematics that have 
survived. = about 4000 s.c. to the present 
time. Details of antiquarian interest are sub- 
ordinated to a fuller exposition of things still 
alive in mathematics than is customary in his 
tories. 

Great Britain. Home Office. Am Rai Pre- 
CAUTIONS. SPECIFICATIONS, etc., in to 
PERMANENT LINING OF —_—— M. 
a4 awe London, PP., diagrs., 
13 X 8'/s in., paper (obtainable from British 
Li of Information, 50 Rockefeller Plaza, 
New York, 10 cents). 

The composite specification and bill of = ‘ 
tities are given for precast concrete trench: lining 


permanent lining of trenches and a Home 
Sircalar letter giving basic information on trench 


Gust Dauiin, Depestment of Selendis and bo- 
esearch. RESBARCH. 


R UILDING 
Wartime Building Bulletin No. 9, Conserva- 


Tron or CeMENT AND oF Cray Bricks. His 
- pag! s Stationery Office, 1940. 
tables, 11 X 8'/: in. a 


_.CObiainable’ from British Library 
paper. 1s , 50 Rockefeller Plaza, New York, 


This ee calls attention to ways in which 
oubatinnas can be used for cement and clay 
estes Ee Shane eee one tp Snes SS which these 
materials can be used most 
alternative is available. Specifications are given 
for tar macadam roadways, for economical 
concrete floors, and for methods of making walls. 


Great Britain, Dept. of Scientific and Industrial 
Research. Burmptmnc Researcu. Technical 
Paper No. 21. Sruptes tn Retnrorcep Con- 
crete, IV. Further Investigations on the 
Creep or Flow of Concrete Under Load, by 
Ww. . Glanville and F. G. Thomas. His 
Majesty's Stationery 1939. 
44 pp., illus., diagrs., charts, tables, 91/2 XK 6in., 
paper, Is. '(Obtainable from British Library 
of Information, 50 Rockefeller Plaza, New 
York, 30 cents.) 

Continuing the work presented in Technical 
Paper No. 12, results are given from further in- 
vestigation of prolonged loading tests on small 
cylinders of plain concrete and on reinforced con- 
crete columns. The scope of the investigation 
has been widened to include creep in pure tension, 
lateral movements under compression, and the ef- 
fect of creep on the deformation and ultimate 
strength of reinforced-concrete beams. An ex- 
ample from practice of the movements resulting 
from shrinkage and creep is included 


Hovustne ror Derense—A Review of the Role of 
Housing in Relation to America's Defense. 
Factual findings by Miles L. Colean and the 

m for action by the Housing Committee 
of The Twentieth Century Fund. The Twen- 
tieth Century Fund, New York (330 West 42d 
Street), 1940. 208 pp., tables, diagrs., charts, 

boards, $1.50. 


Tits volume t has been prepared as an emer; — 
report on housing as related to national d 
It reviews the experience of the last war coal ae at- 
tempts, in the light of this hindsight, to develop 
some foresight for the immediate future. Rahn re- 
port was undertaken with the oe a 
interest of the Advisory Commission the 
re of National Defense, though the andings 

and recommendations are entirely those of the 

Fund's Committee. 


MaTeRIALs Hanppook, 4 ed. By G. S. Brady. 
McGraw-Hill Book Co., New York and Lon- 
don, 1940. 591 pp., charts, tables, 9'/: X 6 in., 


The many materials used in industry are iden- 
tified and described in this concise 
reference book. Information is given on physical 
and chemical properties, constitution, and uses. 
The materials vary from such basic raw materials 
as mineral ores and woods to such products as 
alloy steels and synthetic resins. Intended pri- 
oe agents and industrial execu- 
tives, its id is much wider for reference use 
Useful tables are appended. 


Pusiic Urimirigs AND THe NaTIONAL PowsR 
Pourcrss. By J. C. Bonbright. Columbia 


14 


University Press, New York, 1940. 82 pp. 9 
yi ee 
etc t ew 
—_ the control of public utilities, , rate 


holding companies, etc., and their 
to ie qustien of public ownership. The electric 
light and power industry is used as an 
and the criticisms of present gov 
are discussed. Suggestions are given for further 
E. Keefer 


reading. 

Sewace-TREATMENT Works. By C. 
1900. O73 op Book Co., Inc., York, 
1940. — P., tw tables, diagrs., charts, 


placed on treatment that are widely 
used. Although the column is ey - 
- 4 of ae plants in <7," 
to foreign readers, too, 
be familiar with operating problems and 
solution, will also find it of assistance. 
SteaM-TURBINE PRINCIPLES AND Pacem te 


By T. Croft; revised by S. A. Tucker. 
Graw-Hill Book Co., ew York, 1940. ™ 


Pfr 


This book gives the operating engineer, 
plant Se =t the 


mation uy Se successful and 
cal selection operation of steam 
covers installation, Tubrionthon, Gath testing, 


rr 
fl 
a 
fia 38 


the engineering principles s tenet volved 
selection and heat balance. 


TsecmnicaL Exposrrron. = L. 
McGraw-Hill Book Co., ew 
193 pp., charts, 8'/2 X 5'/s in , cloth, 
This text in advanced English for 

presents a series of basic expository 

with Sp nape for students, and a full 

sion of ya p Ane practice in the field of research, 

papers, and reports. There are also sections 

the fundamentals of business-letter practice aod 
on vocabulary and punctuation. 


a 
H ited 


tions—are oe eae 
general way 
as The, "Rectification of the, Tilted and Warp 
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CURRENT PERIODICAL LITERATURE 


Abstracts of Articles on Cwil Engineering Subjects from Publications (Except Those 
of the American Society of Civil Engineers) in This Country and Foreign Lands 


Selected items for the current Civil Engineering Group of the Engineering Index Service, 29 West 39th Street, 
New York, N.Y. Every article indexed is on file in The Engineering Societies Library, one of the leading 
technical libraries of the world. Some 2,000 technical publications from 40 countries in 20 languages are 
received by the Library and are read, abstracted, and indexed by trained engineers. With the information 
given in the items which follow, you may obtain the article from your own file, from your local library, or 
direct from the publisher. Photoprints will be supplied by this library at the cost of reproduction, 25 cents 
per page to members of the Founder Societies (50 cents to all others), plus postage, or technical translations 


of the complete text may be obtained at cost. 


BRIDGES 

AsuTments, Stresses. Horizontal Forces 
and Moments on Bridge Abutments and Retaining 
Walls, E. 1. Fiesenheiser. Pub. Roads, vol. 21, 
no. 9, Nov. 1940, pp. 167-171. Theoretical mathe- 
matical discussion of effect of concentrated mov- 
ing live loads on fill back of bridge abutments 
and retaining walls; methods of computing 
overturning effect of live loads by taking into 
account distribution of stresses through soil; 
equations for force and moment based on theo- 
retical variation of stress; determination of posi- 
tion of live load for maximum moment; charts 


presented. 


vol. 26, 1939- 
1940, pp. 32-54, (discussion) pp. 54-72. Report 


Concrere, Quepec. World's Largest Pre- 
cast Concrete Brid Span. Eng. & Contract 
Rec., vol. 53, no. 36,5 . 4, 1940, pp. 9-11. Con- 
struction of concrete slab 2-track railroad bridge 
crossing highway on Island of Montreal, Quebec, 
using pre-cast concrete slabs, weighing 135 tons, 
77 ft long. 

Piers, Construction. Constructing  360- 
Ft. Piers. Western Construction News, vol. 15, 
no. 11, Nov. 1940, pp. 381-384. Construction 
of two 360-ft concrete piers, which are to su 
double-deck cantilever section of Pit ver 
Bridge of railroad relocation around Shasta Res- 
ervoir, California; preliminary work; con- 
tractor’s plant; placing concrete; forms; mixes 
used; cooling system; height of pours; topping 
out piers. ih: 

Pontoon, WASHINGTON. — “4 yy 
Building Lake Washington Bridge, C. E. rew. 
Am. Highways, vol. 19, no. 4, Oct. 1940, pp. 28-32. 
Non-technical report on design and construction 
of Lake Washington toon bridge described 
in many b= ~ exed articles. 

RAILROAD CROSSINGS, ea Se 

nderpass, C. Darby. estern ion 
pn vol. 15, no. 11, Nov. 1940, pp. 378-379. 
Const: of underpass on 22-deg curve, at 
Oregon City, Ore., featuring welded transverse 
beams and ballast trough, iit under railroad 
traffic; methods and costs; handrail and floor; 
costs of welds 

Rarroap Crossines, Montana. Wolf Point 
Und , R. A. Stephenson. Roads & Streets, 
vol no. 11, Nov. 1940, pp. 33-36. Descrip- 
tion of $130,000 highway underpass beneath 
main line of Great Nort Railway Co. at 
Wolf Point, Mont., featuring method of sealing 
out nd water by means of concrete subslab; 
su b design and construction; contract prices. 

Sreet Truss, Inpta. Howrah Bridge. Erec- 
tion of Steelwork Proceeds. Civ. Eng. (London), 
vol. 35, no. 411, Sept. 1940, pp. 256-257. Prog- 
ress report on construction of steel truss bridge 
in Calcutta, India, 2,150 ft long, comprising two 
cantilever arms, 468 ft long, and central sus- 
pended span, 564 ft long; stages in erection of 
steelwork. 

Sree. Truss, Krorz Srrincs, La. Novel 
Bridge Lengthening in America. Ry. Gas., vol. 
73, no. 16, Oct. 18, 1940, Pp 407-408. Simple 
truss span bridge lengthened to 1,920 ft by in- 


crete Viaduct, R. Van Brimmer. Pub. Works, 
vol. 71, no. 9, rr 1940, pp. 16-18. Repair and 
reconstruction reinforced concrete North Hill 
Viaduct, Akron, Ohio, consisting of 16 arches and 
two beam-and-girder approach spans, with total 
length of 2,840 ft. 

Vrapucrs, Masonry Arcn. Wiederherstel- 


Aug. 16, 1940, pp. 401-404. 

methods and equipment used in repairing badl 
deteriorated 65-year-old German masonry 
viaduct, carrying two railroad tracks; consists of 
12 spans 20 m long; maximum height 27 m. 


WeLpING, Srrucrurat Steer. Welding Steel 
Members for Bridge Work. Commonwealth Engr., 
vol. 28, no. 3, Oct. 1, 1940, pp. 93-94. Discussion 
of practice of Department of Main Roads, New 
South Wales, in connection with welding of plate 
girders and trusses for steel bridges. 


BUILDINGS 

Arr Cownprrroninec. Air-Conditioning New 
28-Story Office Building. Sheet Metal Worker, 
vol. 31, no. 10, Oct. 1940, pp. 44, 46, and 62. De- 
tails of air-conditioning system for 28-story office 
structure (Unit 2), built for Metropolitan Life 
Insurance Co.; plant involves automatically 
controlled air supply of suitable t ure to 
compensate for outside weather tions in all 
seasons; most of vitiated air is exhausted to 
atmosphere; exhaust ducts terminate almost 
flush with roof line; actual openings are covered 
with subway type gridwork. 

Antr-Arrecrart Prorection, SHe_ters. Air 
Raids and Structures, G. P. M . Con- 
crete & Constr. Eng., vol. 35, no. 7, July 940, pp. 
320-327. Theoretical discussion o' principle 


Founpations. Unusual Foundation Job, E. 
. Darling. Eng. J., vol. 23, no. 11, Nov. 1940, 

59-463. Description of extensive altera- 
tions to basement ]. TE store of T. 


Natrionat Derense, Unirep Srates. Build- 
ing for National Defense. Arch. Forum, vol. 73, 
no. 5, Nov. 1940, pp. 321-468, and 10 pp. between 
Pp. 58-82. Symposium on planning and con- 
struction for national defense of United States 


tection; housing. 16-page bibli phy. 
CITY AND REGIONAL PLANNING 


highways. Better Roads, vol. 10, no. 8, Aug. 


‘ report of 
Highways and T tion Committee of 
American Society of Pian ning Officials, urging 
use of more planning prior to constructing city 
su ighways; application of traffic engi i 
before need for re is ; 
consideration of mass transit facilities, and ob- 

ini and preserving proper right of way. 





serting 720-ft cantilever structure; main cellul 
caisson piers and their sinking are of unusual in- 
terest. rom Eng. News-Rec., July 4, 1940. 

Suspension, Farcure. Aerodynamic Stability 
of ae i Bridges, T. von Karman. a 
News-Rec., vol. 125, no. 21, Nov. 21, 1940, p. 670. 
Letter to editor containing theoretical mathe- 
matical discussion of possible cause of failure of 
Tacoma Narrows su i bridge due to its 
aerodynamic instability. 

Vrapucts, MAINTENANCE AND REPAIR. Meth- 
ods Employed in Rehabilitation of High Con- 


t 
Report also urges that planning be responsibility 
of local planning agencies. 

NaTionaL Derense. Defense-Time 


Roaps AND Srreers, Inrersecrions. Der 
Slussen, Stockholms grosser Verkehrsmittel- 
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punkt, C. Eckmann. Schweiserische 
vol. 116, no. 5, Aug. 3, 1940, pp. 54-56. Layout 


of complicated intersections and ramps for heavy 
street traffic in Slussen district Stockholm 
Sweden. s 


CONCRETE 

Beams. L'effort Tranchant 
G. —~ . Assn. des I s 
Ecoles Spéciales de Gand-Annales, vol. 
1939, pp. 567-650. Theoretical ‘mativmante’ 
tinuous beams; of 
bead betwenn sted and codaman 


Construction, Corp WEATHER. 





Construction, NATIONAL Derenss. 
crete Structures Built Without Steel or’ od 
Concrete & Constr. Eng., vol. 35, no. 2, Feb, 1940. 

. 59-62. Edi discussion of construction 


concrete hollow units; pre-cast concrete 
voussoirs without reinforcement. 
ConsTRUCTION, PRE-STRESSING. Sa 1 
forcement by Pre-Stressing, P. Abeles. ned 
& Constr. Eng., vol. 35, no. 7, July 1940, pp 
progress in concrete 


328-333. Review of con- 
= “4 , 

stressing by Freyssinet’s method; tie rods we. 

ou ‘ reinforcement 


IRRIGATION CANALS, LINING. Machine Meth- 
ods of Canal Lining. Reclamation Era, vol. 3), 
no. 8, Aug. 1940, pp. 222-225. of 
s used in concrete lining 


pment and 
 Sigaties camel ou division of Yakima 
method of placing ond i ot lining. 
DAMS 
Concrete, AUSTRALIA. Construction of 
Goolwa Barrage, E. R. Lawrie. Instn. E 
Australia—J., vol. 12, no. 8, A 


. 1940, pp. 221- 
231. Design and construction of one off mies d 
concrete barrages for prevention of salt water 
intrusion into mouth of Murray River, Australia; 
features of reinforced concrete barrage based oo 
foundation slab supported on yy pf a founda- 
tion with sheet-pile cut-off wall 40 ft deep; coffer- 
dam construction; shore plant layout; excave- 
tion; foundation piles; stop logs; features ol 
navigation lock and aavignbiec paw 


10. and 
accidents on Grand Dam; safety rule 
and regula‘ { 

Eartu, AspHact Coarrnos. Facing 
on i , &% BB Westerns 
Construction News, vol. 15, no. 11, Nov. 194°, pp. 


Eacyer ame d 
dam known as yon Debris Dam, sea! 
Burbank, Calif., 37 ft high and 255 ft long; lising 
of 1,200 ft of wasteway channel with same ™ 
terial. 


vol. 30, no. 10, Oct. 1940, pp. 289-290. Desenp- 
separa or 
Green ‘Messnns earthfill dam in Colorado. 
Eartu, Tsstinc. M an Staudsem 
men, dj Ehrenberg. VDI Zets, vol. 84, no. 28 
July 13, 1940, pp. 495-500. of = 
man s and equipment for measurement 
vertical and horizontal displacements in eat 
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Some few county and state highway officials may be 
lirectly concerned with National Defense highway plans. 
here is a very good reason why all highway officials should 
ncern themselves with these plans. 

The greater percentage of defense funds must be spent 
: equipment and projects of military value only. But 
projects such as widening highways and bridges, improv- 
ng secondary road systems and building airports, which 
re classed as defense measures, are equally important to 


Syour community for normal peace-time needs. 


Right now speed and low cost are of utmost importance. 
f you have any part in carrying out these National Defense 
projects, consider these advantages of Standard Oil Asphalt. 


AIRPORT RUNWAYS 


Adequate landing fields are urgently 
needed. Safe, all-weather Asphalt 
runways can be laid quickly. In 
most instances local materials can 
be used, which further speeds up 
the work and reduces the cost of 
Asphalt construction. 

Airports built now for training 
and other defense measures will also 
be an asset to your community after 
they are no longer needed for defense. 









ANTONMENT 
STREETS 


us low-cost types of Asphalt 
nstruction are ideally suited for 
antonment streets where an 
I ed all-weather surface is 
Asphalt can be easily main- 
for as long as it is needed, 
be abandoned at any time 
great investment loss. 

















HIGHWAY WIDENING 


As an emergency measure, highway 
widening will provide adequate 
capacity wherever traffic flow is 
increased by defense activity with- 
out the delay and expense of con- 
structing new roads which may or 
may not be required in normal times. 

Asphalt construction_ offers the 
fastest and simplest method of 
increasing highway capacity by 
widening. Not only can it-use local 
aggregates, but Asphalt can be laid 
with little interference to traffic. 


SECONDARY ROADS 


Many miles of secondary roads 
will become of primary importance 
for moving manufacturers’ prod- 
ucts from plant to plant or plant 
to consumer and in bringing food 
and supplies from farmers to proc- 
essors or consumers. 

These roads must be passable at 
all seasons. Time and expense can 
be saved by using Asphalt con- 
struction to build up these ‘farm to 
market”’ or secondary road systems. 


Wherever Standard Oil Asphalt 
products are sold, there is an 
Asphalt Representative who 
can give you full information 
about these and other uses of 
Asphalt. Write Standard Oil 
(Indiana), 910 South Michigan 
Avenue, Chicago, Illinois. 
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dome ‘ determination of Souptetion pressures of 
earth dams; measurement quantity and stage 
of water in earth dams. 


Gravity, Deston. Der Einfluss der —-4 
ruemmung auf die Bemessung von 
, H. Link. Bautechnik, vol. 18, ~ 
42, Sept. 27, 1940, pp. 488-490. Theoretical 
mathematical discussion of effect of curved 
alinement on design of vertical and inclined 
gravity dams; safety against sliding; numerical 
examples. 
Ice CONTROL. ~~ x , — - Apel to 
Coulee Drum Gates, R. 
West., vol. 85, no. 4, Oct. Need oe pp. 46-48. Tests 
oer superiority of induction system in which 
Hef of heat is developed in iron; each of eleven 
ft gates requires 215 kva to stop freezing; 
Loe arrangement of conductors within pier 
plate and wiring diagram given. 


Movaste. Rollschuetze fuer grosse Durch- 
flussweiten, M. Laufer. Bautechnik, vol. 18, 
nos. 44-45. Oct. 18, 1940, pp. 515-519. Prin- 
ciples of design and construction of collapsible 
weir and dam crests for spans as long as 30 m 


Reservors, Conrrot Srreucrurses. Hy- 
draulic Model Studies of Control Structures for 
Denison Dam, Red River U.S. Waterways 
Experiment Station—Tech. Memo. No. 161- 161, 
Apr. 15, 1940, 52 pp., supp. figs., tables, diagrs. 
Detailed report on tests of models of intake 
structures and conduits, stilling basins and tail- 
race of reservoir formed by earthfill dam at 
Denison, Tex 

Reservorrs, Desion 
ments and Design of Distribution Reservoirs, 
R.C. Kennedy. Am. Water Works Assn.—J,., 
vol. 32, no. 11, Nov. 1940, _ 1819-1833! 
Methods adopted by East Ba unicipal Utility 
District, Oakland, Calif, for determining storage 

ities required in its distribution reservoirs; 

“depth h-over-area” method of estimating de- 

variations in consumption; back-feed 

— of adding to distribu system capac- 

ity; design features of earth, pre-stressed con- 
crete, steel reservoirs. 


Rocxrmt, Rerar. Timber Fesing, Seavaate 
Dam Leakage, P. Baumann. ews-Rec., 
vol. 125, no. 21, Nov. 21, 1940, p. . Data on 

formance of laminated timber facing of San 
Gabri briel Dam No. 2, California; reducing leakage 
through rockfill from 124 cu ft per sec to 11 cu 
ft per sec; cost of maintenance and repairs of 
timber facing. 


FLOOD CONTROL 

Eover. Hydraulic Features of Nile Flood of 
_ Egy Ministry Pub. Works—Irrigation 

Dept —Hydraulic Sec., 1940. 30 pp., diagrs., 
tables. Study of 1938 flood of Nile River, Egypt; 
statistical information on hydraulic features o 
flood including comparisons of Nile floods in pre- 
vious years; water taken from river in U 
Egypt "Gesing flood; water returned from ns 
into river; gains and losses in river during flood; 
fall of 1938 sue. discharges of river during 1938 
flood; regulation on barrages during 1938 flood. 


Lourstana. Wax Lake Outlet and Charen- 


ton Drainage and Navigation Canal, W. F. 
Tompkins. La. Eng. Soc.—Proc., vol. 26, no. 1, 


Capacity Require- 


flood cont improvement at south end of 
Atchafalaya River channel near Morgan City, La. 


FOUNDATIONS 

Breince Prexes, Construction. Z-Piling for 
Bridge Pier Shafts, L. K. Whitcomb, Jr. Eng. 
News-Rec., vol. 125, no. 21, Nov. 21, 1940, pp. 684- 
686. Construction of piers for bridge over 
Tuscarawas River at Dover, Ohio, using [Ens 
in shape of double cross driven for skin f 
bearing in sand-gravel strata containing some 
clay, with Z-pile box above solid foundation 
material filled with concrete for additional bearing 
and rigidity; old bridge used as falsework; 
advantages of Z-piles. 


Bur_prnes, UnNpeRPrnninos. American Prac- 
tice Relating to Underpinning ¢ Buildings Con- 
tiguous to ren R. P. Miller. Bidg. 
Standards pe vol. 9, no. 11, Nov. 1940, pp 
4-8. Analysis of reports from 52 cities in United 
States on eos local practice for under- 
pinning of ildings contiguous to excavations; 
summary of requirements of laws relating to this 
matter. 

EMBANKMENTS, SETTLEMENTS. Settlement of 
Earth Embankments, L. A. Palmer and E. 5S. 
Barber. Pud.-Roads, vol. 21, no. 9, Nov. 1940, 
pp. 161-166 and 172-173. Results of theoretical 
and experimental studies of highway embankment 
settlement resulting from lateral displacement 
of soil, as distinguished from settlement caused 
by consolidation, making use of principle of sta- 
tionary flow of plastic mass; settlement of fill 
under its own weight; settlement of undersoil. 


Rerarmsmnec Watts, Earta Pressure. Pres- 


ex eart 
experiment on more erous scale si 
us and devised simple us Ww 
ful elementary conditions of test; conclusions 
rom tabulated results of 


HYDRAULIC ENGINEERING 
Porr Srrucrurss, Buparest, Huncary. 
R. ’ 


PROTECTIVE egg Protective 
; 7 


for 1% d5 . Mies. 
est., S4, 940, . 127-128. 
be? 1926." Washington BJune 1 - began to y 

tuminous = : 
examinations since enamel coating to that in - 


stocks where water velocities are not 
ally high, coating is in excellent condition. 


HYDROELECTRIC POWER PLANTS 
Sovier Uwnron. Die eee Sena in 
Kujbyschew, H. Saler. Bautechnik, vol. 18, no. 
486-468. Outline of 


of 30 m. 
HYDROLOGY AND METEOROLOGY 
Beacues, Erosion. R on Studies in 


Califoraie investigation by Beach Erosion Board 
covering 22-mile section of ocean front in a Orange 
County, California; on amount of 

building material that being withheld Co con- 
struction of upland flood control and soil erosion 
shore line changes; offshore 


prevention 
changes; ect of storms, offshore swells, waves, 
and currents; submarine canyon influence on 
— height; sand movement; plans of improve- 
ment. 

Beacnes, Erosion. Sow fornia Beach 
Erosion ohnson. Shore & Beach, vol. 8, 
no. 4, Oct. 1940, pp. 106-109 and 120. Dis- 


Earr akes, Roumanra. Rumanian Earth- 


e November 10, E. Tillotson. Nature 
), vol. 146, no. 3708, Nov. 23, 1940, pp. 
75-677. From information obtained, pro- 


are extremely rare; al , con- 
stituted one of great of 
not one of greatest. 

RESERVOIRS, Brasenees., Use of Floating 


Pans in Lake Mead, T. E ead. on ties, 
Era, vol. 30, no. 11, Nov. 1940, 316-317. 


Description of wep anatt inane’ evapo- 
— from Pizcotane os formed "by. Boulder 


7-12. Di of applica’ 
e-resistive design; need of ex 
judgment; analysis of sei records 
| seismographs; tions of 
vibration, earthquake prediction. 


IRRIGATION 
P . Airports Serving Federal Reclama- 
tion Projects, M. A. Schnurr. Reclamation Era, 
vol. 30, no. 10, Oct. 1940, . BP: — Descrip- 
tive notes on 36 airports ject 
territories of Us. Bu ma ay 
Western states. 

CANALS, Lintnc. Lining of Haveli Main Line 
Canal, R. S. Duncan. oy ioas, ee 


Proc., Paper 221, vol 
(disctenion) sre ean Sita a 


Big Thompson 
a Same ot o farm land, also for 

ying annually pee ay Bay of firm 
hy ectric power and 000,000 kw-hr r 
second, power, A. B = 
— plants, two pumping plants, and 13- mile 
unn 


_New_ Mexico. Pre-Construction _ Investi 


Untrep Srares. Stabiliza 


E. B. Debler. Ecaeie orvd @ : ; 


Vou. 11, Noy 
Nov. 1940, 309-311. Discussion of j 
of western nited St te, eation 
visions of Reclamation Act 


range to characteristics 
ployed; theories of ; ar A 
of mix design; relntion bermces eam 


concret 
in. deep by,6 in. wide, were subjected teeta? 
@ great number 
of part of series of articles under 
indexed from Siruc. 


; J 
pp. 3-15 and 43-49. ion of t shelter. 
relative costs; details milection of types of shar 
reinforced 


emergency exits. 
PORTS AND MARITIME STRUCTURES 
BREAK WATERS, DesIGN 


gs, T 
Jetty Models. Shore no. 4, 
. pp. 102-103 and 131-132. “Results 
Supestenpet Gestion, t> derermaaapaeeniiaes 
x ’ 
of small of 


bilities -seale 
of “‘chip-stone-core”’ type of flow of clear water. 
Port mR ge Berra, East 
Port of Beira Progress of mgm tp 
Works. Civ. Eng. (London), vol. 35, no. 41), 
250-254. Construction 


Sept. 1940, " of new 
deep-water Giecum, eg ay ny os 
provements in = of 

Africa; pile-screwing operations; shed founds 
— land reclamation; pn BS of fairway 
RAILROADS, STATIONS, AND TERMINALS 
UcTION, Bevorum. North- 


RatmLroap Constr 
ae Oe x Baciocans 
. 150, nos. 3886. a , July 
1940, pp. 13-15 and 10; J 12, pp. 21-23 
26, pp 5, and 70, supp. plates 
was in state of preparation 
when jum was invaded: work was iseags 
rated in 1 line has total length of 3.! 
km of which about two-thirds is in tunnel! and 
; work io 


of 6-track tunnel; waliding ouiep 
retaining walls; Raitt, ad salsiag level of 
North Station, etc. 


RatLroap ConstRucTION, WELDING. 
Progress in Railway Welding Practice, ; 
. Gas., vol. 73, no. 19, Nov. 8. 1940, pp 4- 
3. Brief review of d tin pest 3 
years; use of welding in bui and bridges, 
flash butt welding; oxyacetylene 

rail butt welding 


Recent 
. Bondy 








f fairway 


MINALS 


acetylene 


Zealand 
Ry. Gas 
} Notes 
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DEFENSE PROGRAM SURVEY SHOWS 


1800 strategic rural 


n H-] 
means 


ith tl 


SELF CLEANING Typical scene in last winter's heavy #70" 
falls bridge approaches snow cov ered. bridée deck clear. Snow 
simply falls through the larée rectangular opening 4 1-BE AM- 
LOK Oper Floor makes it ideal construction where snow re 


movel is * problem 


LONG SP ANS BIG SA 
Concrete-filled Floor lan 
over the Monongahela River Pa. T 


1-BEAM-LOK Slabs easily 
weigh onl a reduction in dea load that we* 


t 
incorporated i ral bridde desia®, and sav ed thousands 


ef dollars '* the supporting structure 


cuTs REHANDLING cost 
1-BE 4M-LOK Concrete-fille 
McKeesport, Pa. Note that 


ts as S00 


nd discharée 
where required No temporery runways oF planking. 
rehandling by workmen are needed 


LOAD Limit BO Old fleor oF this toll bridge at 
North Charlere! sq. ft.. had per- 
missible capacity ef 12 tons floored this year 
with 1-BEAM-1! OK Oper Flooring, d with new 
steel sub-floor, new floor complete ™ 

s ft. less than half the old construction 

capacity for 20-tom vehicles. 


























I-BEAM-LOK Flooring 


offers a fast, safe, economical 
way to help them meet 
required capacities 


N, as yet, incomplete survey* has revealed that of the 16,000 rural 
bridges on the strategic highway system, 1800 have less than 
n H-15 capacity—the strength desired by the Army. As a practical 
eans of bringing these bridges up to defense program requirements, 
ith the least delay and at the least cost, we suggest the use of U-S-S 
-BEAM-LOK. 

Here is a bridge flooring that is strong. Long wearing. Fire safe and 
nti-skid. A floor that goes down easily and stays down in service . 

bnd that has the preéminent advantage of lightness. 

Note these figures. Concrete-filled I-BEAM-LOK is available 1 
3”, 3%" and 4%” sizes, weighs respectively only 40.2, 47, 53.5 
ynd 55 Ibs. per sq. fr. U-S-S I-BEAM-LOK Open Flooring i is even 
ghter. Applied directly on prtsserd spacings up to 4 ft. centers for 

1-20 loading, it weighs only 18.6 lbs. per sq. ft.! 

[he unusual combination of light weight and great strength which 
-BEAM-LOK offers can be utilized in two ways: (1) In reflooring 
xisting bridges, where the light weight of I-BE AM-LOK often makes 
t possible to increase H-load rating without change in existing bridge 
tructure. This is especially true where -BEAM-LOK Open Floor is 
applied. (2) In new bridges, where reduction of floor weight can be 
ranslated into material reduction in size of stringers, floor beams, 
russes and piers to produce worthwhile economies, especially on long 
pan bridges. 

U-S-S I-BEAM-LOK has earned national recognition on bridges 
ld and new all over the country. More than 4,000,000 sq. ft. of U-S-S 
-BEAM-LOK—equivalent to 33 miles of standard 22 ft. width 
ndge flooring—are now in use. Our engineers will be glad to discuss 


ts economic possibilities with you. 


Engineering News Ree ord, September 12, 1940. 


U-'S°’S I-BEAM-LOK 


Concrete-filled and Open-type Flooring 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


L] Ne , 


CARNEGIE-ILLINOIS STEEL CORPORATION 






U-S’S I-BEAM-LOK 
CONCRETE-FILLED FLOORING 


consists of a series of alternating steel I-beams 
and concrete ribs, securely tied and locked to- 
gether by intersecting steel cross-bars which 
pass through the beams and ribs at both top 
and bottom of the slab. The upper edges of th 
cross-bars are set flush with the tops of the 
I-beams, and thus provide a steel armoring for 
the roadway surface that retards wear to a 
minimum and assures freedom from progres- 
sive cracking. Steel form strips, tack-welded 
into position between the lower flanges of the 
I-beams, provide a supporting form for the con- 
crete. They remain in place after setting as » 
permanent protection to the slab undersurface 
(The steel in all I-BEAM-LOK units is corro- 
sion resisting copper steel.) The three smaller 
sizes, 24”, 3” and 34,” depths, are available in 
units up to 4 ft. wide and 49 ft. long; the 4'4 

depth in units up to 6 ft. wide and 49 ft. long 


U-S-S I-BEAM-LOK 
OPEN FLOORING 


This all-steel flooring weighs only 18.6 Ibs. 
per sq. ft., is recommended wherever dead 
load must be kept to a minimum and where 
snow removal is a problem. It can be applied 
directly te the stringers on spacings up to 4 
and 4'6” centers to permit H-20 loadings. 
It does not require secondary supports. The 
carrying I-beams are a full 5 inches deep. Two 
supplementary bars running parallel to the tops 
of the I-beams produce an interlocked unit, 
with self-cleaning rectangular openings 15%” by 
2%” which will not clog up with dirt, debris, 
snow or ice. By setting upper members in two 
planes, notched bars raised 4” high, cross the 
direction of traffic and provide a serrated upper 
surface which insures firm grip and sure trac- 
tion. Large size of units, 6'2” wide up to 49 
in length, makes possible fast handling and low 
cost erection. 
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Rarmeoaps, Perv. Highest Standard Gauge 
Railway in World, T. G. Murdock ig 
Engr., vol. 32, no. 185, Sept.-Oct. 1940, p 
337. Description of Central Railway OP Pere 
running inland of Callao, having total length thot 
258 miles, and rising to maximum elevation of 
15,806 {t; bridges on main line; history of Ver 
rugas bridges; tunnels in line; motive power and 
rolling stock Bibliography 


ROADS AND STREETS 

Armrort Runways Paving Army Air Base 
Runways. Western Construction News, vol. 15, 
no. 11, Nov. 1940, pp. 365-367. Equipment and 
methods used in mixing and placing of 300,000 
sq yd of concrete for runways of Hill Field near 
Ogden, Utah; paving design; paving operations 
and sequence; expansion joint arrangement 


Arrrort Runways, Desron Construction 
Design Chart-—-LVIII—Concrete Airport Run- 
ways, J. R. Griffith. Western Construction News, 
vol. 15, no. 10, Oct. 1940, p. 351. Construction 
of alinement chart for solution of formula for 
determining interior thickness of slabs for con 
crete airport runways; numerical examples 


Armrort Runways, Wasminctron, D.C. Run- 
ways for Washington National Airport. Eng 
News-Rec., vol. 125, no. 21, Nov. 21, 1940, pp 
678-682. Method of stabilizing dredged sand 
and gravel in runways of National Airport at 
Washington, D.C., by use of small amount of soil 
binder and intensive mixing to make cementless 
soil-concrete base 9 in. thick; construction of 2- 
in. first course and 1'/,:-in. top course of hot-mixed 
hot-laid asphaltic concrete, of same dredged mate- 
rial, using soft asphalts mixed at lower-than-usual 
temperatures to prevent cracking and undue oxi 
dation; costs 


Arrporrs, Miusrary. Building Bases for Our 
Air Forces. Eng News-Rec., vol. 125, no. 17, 
Oct. 24, 1940, pp. 544-555. Review of current 
air base planning and construction in United 
States; preparing air-field site; landing field 
drainage practice; air-base runway paving; 
building at air bases; utilities to serve air bases; 
major contracts for construction work at air 
bases 


ASPHALT Improved Surface Texture for 
Asphalt Roads, C. E. Beland. Roads & Bridges, 
vol. 78, no. 11, Nov. 1940, pp. 24, 89-90, 92, and 
94. Discussion of advantages of bituminous sur 
faces; early bituminous construction; road-mix 
disadvantages; advantages of plant mixes; pres 
ent-day design of bituminous surfacings; quali- 
ties of constituents; repairs and retreatment. 
Before Can. Good Roads Assn. 


Concrete. Concrete Pavements as Built in 
Province of Quebec, D. O. Robinson. Roads & 
Bridges, vol. 78, no. 10, Oct. 1940, pp. 22-23 
and 86. Review of current practice of Depart- 
ment of Roads of Province of Quebec in construc 
tion of concrete highways, featuring stone or 
gravel cushions; mix specifications; curing with 
paper. 

Consrreuctron. Cement-Treated Base Run 
Through Mixer. Western Construction News, 
vol. 15, no. 11, Nov. 1940, pp. 368-369. Report 
and construction of asphalt-surfaced highway near 
Red Bluff, Calif., featuring cement-treated crusher 
run base with 2'/; sacks of cement per cubic yard 
added to pit material; plant set-up; placing of 
base; tests 

Consrruction. Light Weight Soils Used in 
Heavy Idaho Fill, J. A. West. Roads & Streets, 
vol. 83, no. 10, Oct. 1940, pp. 48, 50, 52, 54, 56, 
and 58. Design and earth work construction of 
new roads, 3-6 miles long, north of Boise, Idaho; 
performance of equipment used; soil testing; 
control of light-weight soil embankments 


Construction. Terracing of Deep Cuts. 
Roads & Bridges, vol. 78, no. 9, Sept. 1940, pp 
22 and 62. Preventing disintegration of highway 
banks by terracing in connection with 740,000 
cu yd earth-moving - on highway realine- 
ment, starting along foot of precipitous bluffs 
7 Missouri River and cutting through bluffs 

and deep water-worn gullies for 3.94 miles to 
sok aa Iowa; largest cuts have depths of 
62 ft, and 36 ft. 


Construction. Variable Construction Meth 
ods on Twelve Mile Project, V. J. Brown. Roads 
& Streets, vol. 83, no. 10, Oct. 1940, pp. 29-37 
Construction methods and pe gar oy used in 
relocation of about 12 miles Pacific Highway, 
U.S. 99, North of Vancouver, Washington; 
hydraulic grading, “high line’ cable way, founda. 
tion settlement; cost data. 


Construction. Vast Quebec Area Opened Up 
by New Highway, A. Bergeron. oads & 
Bridges, vol os. no. 10, Oct. 1940, pp. 24-25 
and 112. Construction of recently completed 
Quebec highway between Senneterre and Mont 
Laurier, 348 miles long; reconnaissance work; 
cleari operations; difficulties encountered; 
traffic facilities. 


Deston. Method for Designing Non-Rigid 
Pavements for Highways and Airport —— 
A. T. Goldbeck. Crushed Stone J., vol. 15, 
no. 4, Aug.—Oct. 1940, pp. 3-13. Method of 


cally, support given wheel method is 
founded on tests and is simple to aale. 


Desion. Putti Plan: Survey to Work, 
J. BE. Furlong. ror age vol. 10, no. 8, 
Aug. 1940, pp. 23-24 and 31-32. General dis- 
cussion of application of state-wide highway plan- 
n a surveys to development of rational street- 

highway safety program. 

Evevarep. Elevated Highways Versus De- 
pressed Highways. Am. City, vol. 55, no. 10, 
Oct. 1940, pp. 61-62. Excerpts from Report of 
Committee on Elevated Highways of American 
Road Builders’ Association; depressed highways 
and utilities; elevated highway costs; super- 
highway costs per linear foot. 


Expressways, Canapa. Trans-Island Boule- 
vard, Quebec's First Dual- Highway. 
Roads & Bridges, vol. 78, no. 10, . 1940, p. 21. 
Brief description of new 4-lane expressway for 
Trans-Island Boulevard, running westward from 
= A of Montreal across Island of Montreal and 
linking with present main highways to Toronto 
and Ottawa 

Grave... Tar Gravel Mix for Road 
S ; . & Contract Rec., 
vol. 53, no. 27, July 3, 1940, pp. 15-16 and 32. 
Inspection of tar-bound gravel-mix road, Kane 
County, Dl., built at cost of $5,000 per mile, 
showing but little wear after 2-year operation. 


Hicuway ACCIDENT PREVENTION. Rural 
Walks Save Pedestrian Lives. Better Roads 
vol. 10, no. 8, Aug. 1940, pp. 23-25. Review of 
——- of several state Timer departments, 

icating that walkways along rural highways in- 
crease safety of pedestrians. 


Hiouway Systems, Atapama. Efficient Or- 
—y_.- and Good Management Feature Jef- 
County Highway , Work. Pub. Works, 
vol ol 71, no. 7, July 1940, pp. 14-16. Organiza- 
tion and planning for efficient and economical 
construction and maintenance of 1,500 miles of 
county roads in 1,200 sq miles of mountainous 
area in Alabama, containing population of 
500,000; operating costs of equipment. 


Hiouway Systems, New ZeALAND. Devel 
ment of Main Highways of New Zealand, G. W. 
Albertson. New amen ./o— Engrs.—Proc., 
vol. 26, 1939-1940, _ Review of de- 
velopment of Main Bn System in New 
Zealand; all-weather routes; bridge renewal 

m; improvements to alinement and grades; 
paving; costs of motor-vehicle operation; cost 
of truck operation; saving due to surface condi- 
tions; effect of improved alinement; transition 
curves; roadside beautification; service life of 
pavements. 


Hienway Systems, ONTARIO. eye « of 
Tomorrow, R. M. Smith. Roads & Bridges, 
78, no. 11, Nov. 1940, pp. 44, 76, and 78; (aie. 
onmee 52 and 55. Deputy Minister of High- 
= s for Ontario discusses projected development 
ghway system of Ontario; increase in mile- 
A. of superhighways; grade separation; toll 
roads; private right of way; eqoertnaitp for 
engineer; restrictions on superhighways. Before 
Can. Good Roads Assn. 


Hienway Systems, Ontrar10o. Queen Eliza- 
beth Way: Canadian —— Road. Better Roads, 
vol. 10, no. 11, Nov 0, pp. 20-21. Brief 
illustrated description of Toronto-Hamilton-Fort 
Erie project as outstanding example of modern 
main road design. 


Hicuway Sysrems, Quesec. Planning Que- 
bee Highways for Future Traffic Needs, E. Gohler. 
Eng. & Contract. Rec., vol. 53, nos. 25 and 26, 
June 19, 1940, pp. 30-32, 76, and 78; and June 
26, pp. 10-13. General discussion of plan for 
development of highway system of Quebec, with 
special reference to selection of types of high- 
ways. 

Hicuway Systems AND Derense. Highways 
and National Defense, T. H. MacDonald. Am 
Highways, vol. 19, no. 4, Oct. 1940, pp. 11- 14. 
Comments on German a of superhighways; 
recommended practice for development of high- 
way system of United States for national defense. 


INTERSECTIONS. Engineering A h = 
Design of Highway Intersections, Barne’ 

Pub. Works, vol. 71, no. 8, Aug. 1940, Pp. 32.24 
and 26-27.' Basic data on intersection design; 
minimum designs for edge of pavement; design 

of median strips at intersections; oblique “angle 
intersections; separate turning !anes; fared in- 
tersections; islands and channels; sight distance 
at intersections. 

MAINTENANCE AND Reparr. First Aid Re- 
pairs to Roads and Bridges, J. D. Bolton. Sur- 
+ vol. 98, no. 2542, Oct. 11, 1940, pp. 171- 

Review of British war-time practice in 
maintenance and repair of roads and highway 
bridges; organization of repair work. 


MAINTENANCE AND REPAIR. Sub-Grade 
Treatment by Mud-Jacking and Filling, P. J. 
Kunzer. Roads & Streets, vol. 83, = Nov 
1940, pp. 37-42. Study of causes and effects of 
“pumping’’ at pavement joints; methods and 
equipment used by Illinois State Highway De- 
partment to stop “pumping’’ action and correct 
done; gravel subgrade as preventive; 
method of treatment; raising and tight of 
loose slabs and sealing voids under slab by ore- 
ing mud-mixture with aid of compressed air. 
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New York Crry. Solving Difficult 
Problems in New York City’s East River 
L. C. Hammond. Pub. Works, vol. 7 
uly 1940, pp. 10-11. Notes on location 
ems of 6-lane divided highway along 
waterfront of Manhattan Island, known as Bay, 
River ave, with special reference to 2-deck 
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Speed 
Exemplified by Pennsylvania Turnpike, 
Marshall. Roads & Bri Ss, 


of 109.5 miles of portland cemeni 

: ment, & ft == and of uniform 

Qin. th ’ in working days; plant set 
up; furnishing 4 water; concrete contro! 

material deliveries; cost of paving. 

Ricut-or-Way. Marginal Land for 

Highways, H. R. Briggs. Pub, » vol. 2, 

no. 6, Aug. 1940, pp. 105-118. Discussion oj 


of excess lands: summary of reported costs aod 
recoveries in selected recoupment enterprises 


Bibliography. 

oe or Way. Wider Rights of Way Wil 
ve Many Highway Problems, W. 

Roads Brid »- 
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trances; airplane ng strips; wider shoulders. 
guard rails. Before Can. Good 
Roap Macuinery, Crusmers. Portable Blee- 


pp. 314-315. Description of all 

crushing and screening plant set up near 

Calif. , Consisting of Uae tnabeal 

and screens, all Sa pti from Diesel electric 


q 471474. 
Results of study of ue to use 
yt ted by rind —— 
ing preven vy ng 

into cement; occurrence scaling; effect of ce- 
ment on scaling of concrete surfaces. 


Snow Controt. 60 Miles of Roadside Snow 
Better 


Hed ~~ Roads, ‘ 

28. Discussion of principles and econom 
ics of snow-drift control 
snow hedges, based on ex of three central 
Wisconsin counties. 

Stasiization. Co-operative Study of Rosé 


pp. 
of All-Canadian Committee ‘on Road 
tion to Canadian Good Roads Association, 
various means of developing stabilized rosd; 
design of base courses. 
Pa Highway Snvestigntice by Means 
of Induced Vibrations, R. Bernhard. Ps 
State coleae-—8 yew “Station—Bul. #9, 
vol. 33, no. _f. 3, ie. 28 pp. 50 cents 
Discussion 
foundation — - ona fh... slabs by ap 
plication of artificial vibration, excited by ceatrift- 
gal forces resulting from rotation of eccestt 
cally supported masses. Bibliography. 
SEWERAGE AND SEWAGE ent oy 
Ca#LorinatTion. Use of Chiorine in 
Treatment. Sewage Works Eng. & Mun. Some 
tion, vol. 11, no. 11, Nov. 1940, pp. oo 
i discussion, by sewage works supe va 
intendents, of equipment and methods he 
inating sewage; size of —— — 
safety precautions handling 
ying chlorine; Tt of . glication; results 
chlorination; 
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abiliza Never will you pick up a Dixon's Typhonite Eldorado But uniformity is not all you should ask of a 
ot stamped “2H” and find that it is a “3H” or an “H” drawing pencil. Its lead must be strong and dense 

in performance. Like parallel lines, the 17 degrees and smooth. Test Typhonite Eldorado for these | 
-S of Typhonite Eldorado never meet. Such uniformity qualities. And make the tests tough. 
_S is possible only because Eldorado leads are made To test for strength, sharpen a Typhonite Eldorado 
ose from Typhonite particles that are minute twins. Each to the finest point. To convince yourself that Dixon's 
mer particle is minute in size, and each is the same size. Typhonite Eldorado pencils are smooth and opaque 
“ To achieve this perfection Dixon creates a even in the hardest degrees, test the H degrees. 

new form of graphite in a typhoon of super- Make these tests and know that there is no other 
Senile heated steam. This new form is called Typhonite pencil like Dixon’s Typhonite Eldorado. 
_n and the Typhonite process is exclusive with Dixon. Your dealer carries Dixon’s Typhonite Eldorado. 
sed fof 
saad Pencil Sales Department 38-J2 


JOSEPH DIXON CRUCIBLE COMPANY, JERSEY CITY, N. J. 
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Drseosat, Los Anoceres, Carr. Sewage Situa- 
tion of City of Los Angeles, F. Thomas ~ae 
Works J., vol. 12, no. 5, Sept. 1940, pp. 879-893. 
Review of trunk sewerage and sewage disposal 
situation of City of Los Angeles and its tributary 
environs; history of development of sewage 
disposal in Los Angeles, Calif., and its suburbs; 
population growth of Los Angeles; beach and 
ocean conditions; sewage flow of Los Angeles 
and other communities tributary to Hyperion 

lant; character of sewage; physical condition of 
ines and works; issues of present situation. 


Drsrosat PLants, Liserry, N.Y. Biofiltra- 
tion Comes East. Eng. News-Rec., vol. 125, no 
13, Sept. 26, 1940, pp. 402-404. Design, con- 
struction, and operation of new |-mgd sewage dis- 
posal plant of Liberty, N.Y., featuring biofiltra- 
tion process consisting of rapid filtration through 
relatively shallow s of crushed stone, part of 
filtered sewage returning to incoming flow for 
recirculation 

Fiuters, Tercximc. Die Bodenlueftung bei 
biologischen Tropfkoerpern, K. Imhoff. Gesund- 
hetteTugenten, vol. 63, no. 21, May 25, 1940, pp 
262-265 Review of principles of design 
trickling filters, with special reference to pro- 
visions lor their aeration; examples from Euro- 
pean and American practice. 


Fricters, Terckiino. Design Details for Trickl- 
ing Filter Underdrains and Ventilation, R. W 
Andrews. Pub. Works, vol. 71, no. 8, Aug. 1940, 
pp 17-20. Discussion of minor details in desi 
of underdrainage systems and ventilation for 
trickling filters, to obtain uninterrupted and 
straight lines of drains without angles or con- 
nections, and for passing underdrains under or 
around center pier when rot distributor is 
used; supporting distributing pipe; center pier 
details; arrangement for drainage; sewer in- 
fitration at Fort Worth, Tex. 


History. Sewerage in Ancient and Medieval 
Times, H. F. Gray. Sewage Works J., vol. 12, 
no. 5, Sept. 1940, pp. 939-946. Historical notes 
on sewerage and sewage disposal in Asia and 
Europe during ancient and medieval times, also 
during nineteenth century. 


IRRIGATION Land ‘.— ~ for Sewage 
Irrigation, S. S. Searle ‘ommonwealith Engr., 
vol. 28, no. 1, Aug. 1, 1940, pp. 16-19. Prepara- 
tion of 22,600 acres of Metropolitan Farm at Mel- 
bourne, Australia, for sewage irrigation, involv- 
ing following operations Subsoiling, rough 
grading and leveling, formation of check banks, 
nal grading, sowing, construction of distribution 
channels and drains. 
Piants, Covina, Cartier. Covina, California, 


Sewage Treatment Plant, A. H. —- Jr. 
Sewage Works J., vol. 12, no. 5, Sept. 1 . Pp. 


895-902 (discussion), 903-906. , con- 
struction, and tion of new O.b-enel cowess 
dis | plant of Covina, Calif., using both 


biological and chemical treatment processes; gas 
production. 

PLanTs, Equrement. Rotary Blowers in 
Activated Sludge Plants, D. L. ~soune. Water 
Works & Sewerage, vol. 87, no. 9, Sept. 1940, pp. 
440-447. Hist of development and a - 
tions of rotary blowers, particularly for aeration 
and other processes in operation of activated 
sludge in sewage treatment plants; operating 
characteristics of rotary type blowers; volume 
pressure relationships; temperature effects; 
dual compartment blowers; blower putput con- 
trol; resentative installations in United States. 
Before Am. Soc. Mech. Engrs. 


PLANTS, OPERATION. Goente my in 
Sewage Treatment at Buffalo, NY. .R. a 
].W. Johnson, and G.E. Symons. Sewage Works J., 

sept. 1940, pp. 907-918. Review of 
operating ex problems of sewage 
disposal system of Buffalo, N.Y.; pre-pumping 
problems; pumping - oe ee ex- 
periences; analysis of grit es; sewage 
chlorination; sedimentation; eae tanks; 
sieve characteristics of dried sludge and ash. 
Bibliography. 

PLANTS, Operation. Problems in Garbage-Sew- 
age Treatment. Eng. News-Rec., vol. 125, no. 13, 
Sept. 26, 1940, pp. 407-409. Results of 14 
months of operation of Lansing, Mich., 9-mgd 
combination treatment plant for handling ground 
garbage and sewage sludge; clogging of sludge 
transfer pipes; accelerated digestion; cost data. 


PLANTS, Sprinocrrecp, Mass. New England's 
Newest Sewage Works, E. J. Cleary. Eng. News- 
Rec., vol. 125, no. 13, Sept. 26, 1940, pp. 396- 
401. Description of two new sewage disposal 

lants of Springfield, Mass., having capacity of 
30 med and 3 mgd, respectively, larger one in- 
cluding incinerator having capacity of 10.5 tons 
per 24 hours 

PLants, Weester Crry, Iowa. Dual Units 
Solve Resort Sewage Problem, A. D. Swisher. 
Eng. News-Rec., vol. 125, no. 13, Sept. 26, 1940, 
pp. 405-406. Description of Webster City, lowa, 
activated sludge disposal plant with dual treat- 
ment units for winter and summer operation; for 
handling sewage from resort, whose population 
varies from 3,000 to 30,000, featuring combination 
aeration-settling tank unit; advantages of dual 


unit 
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Sewers, Decatur, Itt. Revamping 50- 
Old Sewer System, W. D. P. Warren. Eng. News- 
Rec., vol. 125, no. 15, Oct. 10, 1940, pp. 475-476. 


Revamping of old sewer of » ke 
including construction of 5 miles of new sewers 
and culiaing of 2.8 miles of 20-year. res Dipe: 


-old sewer 

new sewers ranged in size from 15-in. ( 

pipe) and 24-in. (concrete) to circular concrete 
sewer with inside diam. of 108 in. and concrete 
arch 10 ft 10'/; in. by 13 ft 7'/« in. in section; 
laying pipe in tunnel; concrete tests. 


Sewers, MAINTENANCE AND Rerarr. Mainte- 
nance of Sanitary Sewers in San Diego, California, 
B. D. Phelps. Sewage Works J., vol. 12, no. 5, 
Sept. 1940, pp. 982-985, 985-987. 


Sewers, MAINTENANCE AND Reparr. Methods 
and Problems of Sewer enance, R. F. 
Brown. Sewage Works J., vol. 12, no. 5, i 
1940, pp. 969-977, (discussion) 977-982. 
cussion of routine sewer maintenance work in Los 
Angeles, Calif.; field crews and trucks; cleaning 
and rodding; cons and repairs; manhole 
covers; sewer flushing; gas survey; sewer venti- 
lation. Bibliography. 


Tanks, Concrete. Forming and Concreting 
Sewage Tanks. Eng. News-Rec., vol. 125, no. 15, 
Oct. 10, 1940, pp. 461-463. Design and construc- 
tion of reinforced concrete sewage tanks of 

amaica Bay Sewage Disposal Plant, New York, 
including aeration tanks —— area 250 by 
320 ft; 12 sludge digestion tanks, 80 ft in diameter 
and 34 ft high; We — be-e 4 LL 
in diameter; and 8 fi tanks, 120 ft in diameter 
and about 15 ft high; p , detai 
fabrication of forms; light-weight materials 
generally used in small units. 


Warer Potiution, Cacrrornta. Pollution 
Control Work of California State Division of Fish 
and Game, P. A. Shaw. Sewage Works J., vol. 12, 
no. 5, Sept. 1940, pp. 947-953. Review of work 
of California State Division of Fish and Game in 
controlling water pollution; enforcement of 
federal and state laws; injunction or private 
damage suits; control of waste disposal; food 
and beverage wastes. Bibliography. 


Water Pouivution, Nriacara River, N.Y. 
Bacterial Pollution of Niagara River—2, G. E. 
Symons and R. W. Simpson. Am. Water Works 
Assn.—J., vol. 32, no. 9, Sept. 1940, pp. 1529- 
1546. Results of Buffalo Sewer Authority sur- 
veys to determine improvements in conditions of 
river following sewage treatment and disinfection; 
bacterial data; sewage treatment ting data; 
bacterial content of intake water at Niagara Falls. 
ee: See also Engineering Index 1939, 
P. . 


STREET CLEANING AND REFUSE 
DISPOSAL 

Areporrs, Snow Removat. Snow Handling 
Methods on Canadian Airports. Roads & Bridges 
vol. 78, no. 10, Oct. 1940, pp. 30-32. Features o 
equipment used on ian ai for com- 
pact and removal of snow; use of blowers to 
prevent runway build-up; snow loaders. 


STRUCTURAL ENGINEERING 

Arcues, Concrere. Plain and Reinforced 
Concrete Arches, C. S. Whitney. Am. Concrete 
Inst.—J, vol. 12, no. 1, Sept. 1940, pp. 1-26. 
Su, ed specifications for reinforced 

design; effect of shrinkage and Plastic flow, 

results of investigations; r tions as to 
calculations of moments and thrusts due to load- 
ing and volume changes; new method for design 
of arch rib based on ultimate strength formulas; 
factor of safety for members subjected to direct 
load and flexure. Bibliography. 


Roors, Arcn. Stabilising Effect of Passive 
Resistance on Under, md Arches, J. D. W. 
Ball. Engineer, vol. 170, no. 4415, Aug. 23, 1940, 
pp. 119-1 Analysis of stresses in brick arched 
roof, such as are used in many underground 
shelters and storage chambers; experience shows 
that best results are obtained by aiming at sym- 
metry, that is, equally inclined reactions at each 
abutment. 


Srresses. Nomographic Solution of Stress 
Problem, D. E. Thomas. Engineer, vol. 170, no. 
4415, Aug. 23, 1940, p. 120. Complete determina- 
tion of stress involves determination of magnitude 
and direction of principal stresses; convenient 
method of solving equations involved given. 


Trusses, Woopen. Job Yard Builds 7,200 
Roof Trusses with Production Line Methods. 
Construction Methods, vol. 22, no. 10, Oct. 1940, 
pp. 52-53, 98, and 100. Methods and equipment 
used in fabrication of 7,200 wooden roof trusses 
for 27-ft spans of Sunnydale Housing Project at 
San Francisco where 772 family units are being 
constructed in 400 days; roof trusses are set on 
2-ft centers, with nailing strips attached to under 
side. 

SURVEYING 

Measurine Curves. Device for Measuring 
Degree of Curvature, J. S. Burch and W. Thomas. 
Roads & Streets, vol. 83, no. 10, Oct. 1940, pp. 
60 and 62. Description of North Carolina type 





parative merits of various 
nels with concrete, including 
as well as methods; 
age cracking; con iakace 





Mrtnges AnD MINING. 
tained on 6-Mile Carlton hates 


: 
| 
| 


: 


10, Oct. 1940, 9-13. Seven tunnels 
lvania Turnpike have total length of 
miles and are ed with automatic 

e; descriptions of 

of tunnels service 

on — lvania Turapibe fe ree a 

msy 

heating details. 

Water Svurrty, New 

A uct—V Vv ec, wa 

— 3 and 9, july 18, 1940, ‘tow; dnaek 
» PP. : Con ; 

miles of tunnel. 

WATER PIPE LINES 
Jormrs. U oint Features Concrete 

Lined Stee! Pipe, J. A. Wade and H. P. Weant 

Western Construction News, vol. 15, no. Oct. 

1940, pp. 344-345. Use of type jlat s 

of 6-mile ind water line 
in Contra ty, f mb 
ber ring seal which is in section until 
joint is made up by spigot end into bell: 
rubber is com into section indicated, and 


LA completed by applying cement plaster to 
es. 


WATER RESOURCES 
UNDERGROUND, OKLAHOMA. Ground Wate 
in Oklahoma Panhandle, S. L. Schoff. Economic 
Geology, vol. 35, no. 4, June-July 1940, pp. 534- 
545. Geological study of pte ne) 


1 water 
supplies of part of Oklahoma; table; areas 
of moderately shallow ; unfavor- 
able areas; wells; effect of 


WATER TREATMENT 
FritrRaTion PLants. Concentrator for Solid 
in Filter Efiuent, H. W . Am. Water Work: 


Filter Plant and 


pumping 
filter effluent, and waste uits; mixing aod 
flocculation units; raw water flow control; coo 
trol of filtered water flow; high ~~ pumping 
equipment; laboratory; chemical feed machioe: 
heating and plumbing system; architecture 


Calif., having ultimate capacity of 400 mg: 
stages of construction progress. 


WATER WORKS ENGINEERING 


NATIONAL Derense. Water Supply in Time 
of War, F. F. Longley. Water Works Eng. vo 
93, no. 22, Oct. 23, 1940, pp. 1344-1348 aod 


war-time operation of water works in 
cities and towns; vulnerable points; water 


ply in camps; army water supply ~ 
water supply in combatant zones; water supp 
f army water 


army troops; control of quality oO . 
supplies; conditions affecting army water supp! 
work; portable water unit. 

Peek: 


PeeKskitt, N.Y. New Reservoir for rm 
kill, G. P. Wood. Water Works Eng., vo 
no. 20, Sept. 25, 1940, pp. 1228-1231 Pa 
tion of recent additions to water works of ao 
kill, N.Y., including low concrete dam ge 
long, and core wall earth dike 725 {t long, ™ 
data on construction of dam. 
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BUT FEAR BLOCKS THE WAY 


BIGVILLE — and many another thriving community, 
for that matter — has it’s kindly old MR. YES, BUT 
among the City Fathers or engineers. Let someone 
offer a new and better w ay to do a thing; advocate a 
progressive idea, and he’s in his glory. For squelch- 
ing things he uses a very neat technique. No matter 
how clean cut, far-reaching and advantageous a move 
might be, you can count upon him to block it, by 
parading a lot of fears that start with “YEs, BUT”. 

No City Father, Commissioner or Engineer need 
fear the adoption of designs or equipment for the 
sanitary disposal of municipal solid wastes, includ- 
ing sewage sludge, screenings, grit, garbage, rubbish 
or industrial wastes offered by this organization. For 
“Incineration Headquarters” maintains an integrated 

gram of laboratory and field research. The co- 


ordination of laboratory research, plant design, oper- 
ation and field experience makes it possible for this 
organization to offer only tried and proven equip- 
ment of the most advanced design. There’s no reason 
why you and your community should accept an out- 
moded practice, just because that’s the way they do 
it over in So and So. Progress has been made in the 
science of incineration as in road building, as in light- 
ing, as in municipal management itself. What's good 
enough for some other place may not meet your local 
needs at all. 

So if your community has a waste disposal prob- 
lem, get in touch with “Incineration Headquarters”. 
You will secure the benefit of the knowledge, experi- 
ence, resources and cooperation of the best equipped 


organization in America to solve these problems, 


NICHOLS 


‘LL TOWER BLDC., NEW YORK, N. Y. 








te 
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ENGINEERING & RESEARCH CORPORATION 


UNIVERSITY TOWER BLDC... MONTREAL P. O. 
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HEY explain and illustrate the application of the TECO Timber 
Connector System to light and heavy structures .. . they 
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They Record a 
REVOLUTIONARY ADVANCEMENT ¢ 
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record one of the most important and interesting developments 
transforming the use of lumber as a building material. 


LUMBER LITERATURE 


These booklets tell how, in seven short years, a new system 


of joining timbers has changed timber from a carpentry to an Over 120 
engineering material . . . and stimulated the establishment of INDIVIDUAL 


widespread new facilities for shop fabrication of our lowest cost . BOOKLETS 
building material. | MOST OF THEM 

FC ) Ay T I { 
No engineer, architect, designer or builder should be without FREE ASKING 
complete information concerning the wide new range of work 







ARE LISTED IN THIS 
which has been opened to lumber . . . YOU SHOULD READ ie NEW GENERAL CATALOG 
THESE BOOKLETS. THEY ARE FREE. ; | 


‘7 rT 
J ttora?t 
r Life! 


TIMBER ENGINEERING COMPANY, INC. 


DEPT. R-2, 1337 CONNECTICUT AVENUE 


at 4 WASHINGTON, D.C. 
“Wha 
Paper To«ser Encuorerainc Company, Inc., Dept. 8-2, 


1337 Connecticut Avenue, Washington, D. C. 
GENTLEMEN: Please send me without cost or obligation: 


() Complete information on the TECO Connector System of construction. 
([) “Lumber Literature.” (Catalog of all Lumber Literature ). 


Individual Firm —— 
Street City ee 


This is the first composite publication 












of its type which has ever collected in 
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one list all the design and utilization 






information currently available through 






all the associations of lumber pro- 
ducers in the United States. GET 
YOUR FREE COPY NOW. 
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New Nickel Alloy 


AN ADDITION TO THE GROUP of high 
nickel alloys, known as “KR” Moncl, has 
heen announced by The International 
Nickel Co., Inc. It has high strength, can 
be fabricated in automatic screw machin- 
ery, resists corrosion, and can be heat 
treated after fabrication to provide an 
extra measure of strength and hardness. 
The alloy is being produced in rod and 





wire forms only. 

KR” Monel represents the culmination 
f a development to make available a 
netal which would offer machining charac- 
veristics together with physical properties 
similar to ““K’”’ Monel. Like ““K’’ Monel, 
KR” Monel is non-magnetic. Being a 
non-ferrous alloy with the same composi- 
tion as ““K”” Monel and Monel, it provides 
the characteristic corrosion resistance of 
these materials. It derives its free ma- 
hining qualities from special thermal 
reatment at the mill. 


—eoOOCOCOs 





Light Centrifugal Pump 


Cuarn Bett Co. of Milwaukee, Wis., 
announces the manufacture of “Rex 
Junior,” a new, light-weight, 3000 gal per 
hr centrifugal pump weighing only 54 Ibs. 

This 1'/; in. pump contains all the engi- 
neering features of the standard line of 
Rex centrifugal pumps, including the 
patented Rex “peeler,”” a device that 
actually peels the air from the whirling 
mpeller and thus speeds up the prime 





It has a semi-steel recirculating 


large 
water chamber equipped with an alumi- 





a dependable, easy starting single cylinder, 
ur cooled engine of */, to one hp. The 
ngine is equipped with an automatic 
that speeds up the motor when 
pump catches its prime and starts to 

his eliminates strain on the 
| at low speeds. 

ill dimensions are 15'/, in. long 

wide by 15*/, in. high. 


governor 











Materials, and Methods 


Vew Developments of Interest, as Reported by Manufacturers 








Natural Gas Engines 


THREE MODELS of heavy-duty natural 
gas engines have been announced by Cater- 
pillar Tractor Co. of Peoria, Ill. 

The engines are built in two cylinder 
sizes. The Model 4600G is a six cylinder 
unit and the 4400G is a four. Both of 
these engines have a bore of 4°/, in. and a 
5'/, in. stroke and they develop 74 and 48 
hp, respectively, at 1600 maximum gov- 
erned rpm. A small four, the Model 
3400G with a bore and stroke of 3°/, in. 
5 in. develops 34 hp at 1650 rpm 





The three valve-in-head engines are de- 
signed for heavy-duty work with a mini- 
mum of maintenance. They are equipped 
with heat resistant alloy valve seat inserts, 
and superfinished crankshafts with “Hi- 
Electro” hardened journals. Main bear- 
ing surface on the 4600G is 118 sq in.; on 
the 4400G, 89.5 sq in.; and on the 3400G, 
80.3 sq in. 

A combination gas-gasoline carburetor is 
standard equipment, and though the en- 
gine will satisfactorily burn gasoline for 
short periods for starting purposes, the 
fuel system is set for the most efficient 
combustion of natural gas. The system 
includes a filter to clean the gas with a 
regulator to handle gas pressures as high as 
150 Ibs at the supply, and a manually 
operated manifold heat control. 

All three engines are available fan to fly- 
wheel, or as a complete power unit with 
enclosed clutch and radiator. 

Electric sets, incorporating each of the 
engines coupled to a self-regulating gener- 
ator, have also been announced. 





Transparent Feeder 


WITH THE FIRST OF THE YEAR, Propor- 
tioneers, Inc., established “‘See-Thru”’ con- 
struction as standard on practically all of 
their machines. ‘‘See-Thru” incorporates 
a transparent molded plastic reagent end 
on the machines, enabling operators to see 
the pumps function. 

Details of this equipment, with drawings 
and photographs of applications suiting 
different conditions, are available from 
Proportioneers, Inc., 14 Codding St., 
Providence, R.I. 
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3000 lb. 
5000 Ib. 
9000 lb. 
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The right ties for your needs and your 
form schedules can be figured to give 
you the best forms at the lowest ulti- 
mate form tie costs by the fifteen men 
in the Richmond Design and Estimate 
Department. 


LOWER TIE COSTS—With Rich- 
mond Ties you use the most economical 
ties to fit your needs. They cost less 
than wire, band, or rod ties, and you 
buy only the ties. All working parts 
are returnable for full credit—without 
rental charges. 


TIE FASTER—You can erect forms 
faster, strip quicker, space studs and 
walers wider, and use fewer ties with 
Richmonds. 


BETTER FORMS—Richmond Ties 
are built to the strength your job de- 
mands. They maintain correct form 
alignment; and keep embedded metal 
ap to two inches back from the finished 
ace. 


There are dollars to be saved by the 
use of Richmond Ties on the job you 
are now estimating. Without obliga- 
tion, let us help you figure the form 
tie costs, for big jobs or residences. 


SEE SWEET’S 3-47 


RICHMOND 
ANCHOR CO 


SCREW 
INC 

838 Liberty 

Brooklyn, New 
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Box D506 














Announcing 


“COFFERDAMS” 


By Lazarus White and Edmund Astley Prentis, 








the authors of ‘’Underpinning”’ 


The upper Mississippi River Improvement cost $150,000,000 and 
consists of 26 movable dams and locks, each one involving the con- 
struction of at least three large cofferdams. Never before have coffer- 
dams been used on such an extensive scale. 


The authors, as contractors for six years, were directly responsible for 
the design and execution of difficult work in connection with several 
of these Mississippi locks and dams. 
readily accessible to engineers and contractors the knowledge of 
cofferdams gained chiefly on this Mississippi project. 


This book is written to make 


PRICE $7.50 


Published by 


COLUMBIA UNIVERSITY PRESS 


NEW YORK CITY 















Speed-Up 
ALL FIELD 
SURVEYS ‘ 


S 


Preliminary sur- 
veys for high- 
Way construc- 
tion, drainage 
and irrigation 
systems, dams, 
water lines, 
all divisions of civil engineering are 
speeded up by the NEW Paulin 
Precision Surveying Aneroid. Read- 
ings to two feet over a range of 
4590 feet are as easy as reading a 
watch. Other models cover a range 
of 18,000 feet. Write for com- 
plete literature and FREE COPY 
of the ‘Paulin Altimetry Manual. 


AMERICAN PAULIN SYSTEM 
1847 SOUTH FLOWER STREET 
LOS ANGELES, CALIFORNIA 
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OPEN OR CLOSED 


Kerlow Bridge Floors are designed to 
meet all conditions for all types of 


bridges. Kerlow VQ Floors are 
lightest steel floors made; weighin 
only 15 Ibs. per square foot and wi 
carry H-20 loads. They are also per- 
fect floors for old bridges—save weight 
and increase the load capacity of 
bridges. 

The Kerlow type M Floor is the con- 
crete filled type of about half the 
weight of reinforced concrete floors 
and carries the seme load. 

Send for complete data and catalog. 
For safety specify Kerlow Bridge Floors. 


Kerlow Steel Flooring Company 


218-c Culver Ave., Jersey City, N. J. 
Tel. BErgen 4-5560 








VoL. Il, No. » 
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Literature Available 


ALLOY sTEEL—Mayari R, the low 
high strength, corrosion-resisting steel 9 
Bethlehem Steel Co., Bethlehem, Penn, 
is covered in the 32 pages of Catalog 15% — 


CONCRETE GRANDSTANDS—This 32 
booklet is devoted primarily to inform. 
tion needed by the designer of smal] and 
medium size concrete grandstands, such as 
location, size, layout, facilities, and details 
of design and construction. General jp. 
formation on methods of financing, dray. 
ings of typical designs and details, ang 
photographs of existing grandstands ay 
given. Portland Cement Association, 9 


| West Grand Ave., Chicago, III. 


DIESEL TRACTOR—A catalog, printed ip 
three colors, devoted entirely to the ney 
80 hp Diesel D7 tractor, has been issued by 
Caterpillar Tractor Co., Peoria, Ill. Qy. 
away pictures show cross sections of the 
engine and the tractor chassis, while the 
accompanying text gives a complete 


description of all working parts. 





GAS CUTTING MACHINE—No. 10 Radia. 
graph bulletin just published by Air Redye- 
tion, 60 East 42nd St., New York, Ny, 
discusses in detail this lightweight motor. 
driven gas cutting machine. The scope of 
the standard machine includes cutting 
straight lines of any length using a track: 
cutting circles from 3 to 85 in. in diameter. 
cutting arcs up to a radius of 42'/,in., and 
irregular outlines by manual operation toa 
limited degree. In any of these operations 
cuts can be made having either square or 
beveled edges. Features of construction 
are outlined in detail. An 8-page bulletin 
has also been published on the Airco No. |( 
Planograph. 


PuMPS AND PUMP PARTS—A new illus- 
trated booklet containing comprehensive 
information on pumps and pump parts has 
been published by The Internationa 
Nickel Co., Inc., 67 Wall St., New York 
This 16-page folder, “‘Practical Pumping 
Problems and How They Are Solved, 
discusses in detail the uses of Monel, “K 
Monel and “S’’ Monel for pump parts in 
applications where there is need for high 
resistance to corrosion, wear, pitting, or 
scoring. This includes different types of 
pumps, reciprocating, centrifugal, and 
rotary. 

VALVE CONTROLS—A new folder de 


scribes the speed and ease of controlling 
the operation of all types of valves with 


| Limitorque. Philadelphia Gear Works 
| Erie Ave. and G St., Philadelphia, Penna 


WINTER CONCRETING—"‘Get These Nine 
Advantages in Winter Concreting by Using 
Solvay Calcium Chloride,” is a new folde: 
just announced by the Solvay Sales Cor 


| poration, 40 Rector St., New York, N.Y 


The nine separate advantages include 
lower concreting costs, quicker set, high 
early strength, greater final strength, extra 
cold weather protection, uniform curing, 
shorter protection period, less forms and 
equipment, increased density and hard- 
ness. Data taken from tests conducted 
by the National Bureau of Standards and 
the Portland Cement Association are ™ 
ferred to in proving the statements made. 
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Francis and High Speed Runners 
Butterfly Valves 

“ Power Operated Rack Rakes 

wore Gates and Gate Hoists 

| Electrically Welded Racks 
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WEIRTON 
STEEL SHEET PILING 


Designing Engineers 
of Steel Sheet Piling 
Structures are universally 











recognizing the great 
economy of material pro- 
duced in WEIRTON 
PILING Sections. 


These improved Sec- 
tions are fast replacing 
the older type sections 
which have been in 
common use. 


WEIRTON STEEL CO. 


WEIRTON, W. VA. 








SAFE WATER— 
ANYWHERE for 599.00 


%Proportioneers®,, Midget Chlor- 
O-Feeder has established itself 
as the ideal low cost hypo-chlori- 
nator for the small-to-medium water 
supply plants. . . .And now, the 
new Du-Self (illustrated)—at 
$99.00 complete—is the answer 
to the contractor’s prayer for safe, 
pure water in construction camps 
and temporary jobs where the 
drinking and culinary water de- 
mand does not exceed 25 gpm. 


Installatior is so simple, the pur- 
chaser can “‘do it yourself.” 


Write for Bulletin Du-S containing 
complete information. 


% PROPORTIONEERS, INC. % 


“Chemical Feeder Headquarters” 
14 Codding St. Providence, R. |. 

















Ludlow Announces 
Executive Changes 


ALFRED W. THOMPSON was elected 
President, Treasurer, and General Man- 
ager of The Ludlow Valve Manufacturing 
Co., Inc., of Troy, N.Y., at a recent meet- 
ing of the Directors. Mr. Thompson was 
formerly Vice-President and General Man- 
ager. 

He succeeds as President, Livingston W. 
Houston, who has been associated with the 


| Company for twenty-two years and as 


President for the past eight years. Mr. 
Houston was elected Chairman of the 
Board and will continue in an active execu- 
tive capacity in the management of the 
Company 

Robert Bischoff, formerly associated 
with the Koppers Company in a sales and 
engineering eapacity, has been appointed 


| Sales Manager 





New Airco Welding Rods 


AN OUTSTANDING NEW high-test flux- 
coated bronze welding rod has recently 
been announced by Air Reduction. It is 
claimed to offer eight advantages for 
bronze welding operations: 

1. Low fuming; 2. Applies faster; 
3. Denser deposit; 4. Increased ten- 
sile strength; 5. Greater bond strength; 


| 6. Imecreased hardness of deposit; 7. 


Improved ductility; 8. Time saving. 
Each of these qualities contributes to 


| the time saved when Airco high-test flux- 


coated bronze welding rods are used, it is 
said, The flux adheres splendidly in ship- 
ment and in use, and will not fall off when 
the rod is excessively bent. For full in- 
formation write Air Reduction, 60 East 
42d St., New York, N.Y. 
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New '/.-Yard 15-B Added 


to Bucyrus-Erie Line 


FOLLOWING A LONG-ESTABLISHED ; 
of designing and building exca 
specifically for the capacity “ 
Bucyrus-Erie announces the devel 
of a wholly new '/; yd machine—the 1B 
Simplified front-end construction 
the new unit easily convertible in the fielg 
from shovel to dragline, crane or 
shovel. Standard power is a 54 hp aso. 
line engine with specially-designed gg. 
buretor and manifold. Both Dies » 
electric power are also available. 

All-welded booms for dragline, dam 
shell and crane service have been designed 
to give the 15-B maximum range ang 
capacity per pound of weight. Field eg. 
vertibility has been simplified by 
crowd rope and drum on the shovel boom, 
To change dragline or crane to shovel, 
the crowd-thain unit need be added. Fo 
shovel work, 15-B front-end design fe. 
tures the positive, independent twin rope 
crowd, and a single-rope retract. Boom 
and handle are of welded box-section cop. 
struction with internal reinforcing 4A 
heat-treated cast saddle block carries th 
inside handle which slides on the big com- 
bination roller and crowd-rope sheave 

Smooth swing has been built into th 
15-B by the reduction of deadweight, and 
by the use of conical hook swing rolles 
operating in a double roller path case in 
tegral with the truck frame for strength 
This design eliminates the center pintle 
and distributes lifting and swinging loads 
over a wide area. Sixteen in. treads pro 
vide an area of 21.5 sq ft for firm footing 
Twenty and twenty-four in. treads are also 
available. For details wrjte to Bucyris 
Erie Co., South Milwauket, Wis. 





Northwest Announces a New Truck Crane 


Tne NortTHWeESTtT ENGINEERING Com- 
PANY, exclusive builders of shovels, cranes 
and draglines announces that the North- 
west Model 20 Crane is now available as a 
truck crane of 15 tons capacity. This 
model completes the Northwest truck 
crane line of four cranes ranging in ca- 
pacity from 4'/, to 18 tons capacity. 

The Model 20 is equipped with all the 
standard Northwest features. The 
‘feather-touch” clutch control takes the 
fatigue out of operation, it is said; shift- 
ing the clutches through the power of the 
engine, yet retaining the feel of the load 














Swing clutches on this new Model 2 
Truck Crane are of the Northwest stand- 
ard uniform pressure type. 

The Model 20 can also be equipped with 
“Power up and Power down” boom 
hoist—an independent boom hoist fune- 
tioning as its name implies in raising or 
lowering the boom, free or under load 
with power either booming up or down. 
A single lever is used to control the fune- 
tions of boom hoisting, boom lowering and 
braking. An engine throttle control & 
also provided allowing the engine to be 
slowed down over a wide range. 
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